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Site Inspection Prioritization Report
International Harvester Landfill
Memphis, Shelby County, Tennessee

EPA ID N2 TND007024516
WasteLAN N2 03631

1.0 iIntroduction

B&V Waste Science and Technology Corp. (BVWST) was tasked by the LU.S
Environmental Protection Agency (EPA) to perform a Site Inspection Prioritization (SIP)
for the International Harvester Landfill Site in Memphis, Shelby County, Tennessee. This
study was performed under the authorization of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund
Amendment Reauthorization Act of 1986 (SARA).

A Preliminary Assessment was conducted at the International Harvester Landfill Site by
the Tennessee Department of Environment and Conservation, Division of Solid Waste
Management (TSWM) for the United States Environmental Protection Agency (USEPA).
The Preliminary Assessment was performed in May 1987 1984 A Site Inspection was
performed by USEPA in July 1980. An off-site investigation was performed by BVWST
on July 27, 1993. Additional sources of information used in this evaluation were EPA
CERCLA, TSWM, and Tennessee Division of Superfund file matenal as well as
documentation generated via telephone contacts and letters. Agencies contacted were: the
United States Environmental Protection Agency (USEPA) Region IV Atlanta Offices, the
Tennessee Department of Environment and Conservation, and local utihties. This SIP
will quantify threats posed by the site and provide documentation in order for decisions
to be made about a future course of action at the site.

2.0 Site Location, Description, Operational History, and Waste
Characteristics

2.1 Location. The Intemmational Harvester Landfill Site is located southeast of the
confluence of the Loosahatchie and Mississippi Rivers at 3003 Harvester Avenue in
Memphis, Tennessee at North latitude 35°08'10.6” and West longitude 89°47'50.4" (Ref.
1). The site location is shown in Figure 1. The climate in this area is characterized by
relatively mild winters, hot summers, and abundant rainfall (Ref. 2, p. 2). The average
annual precipitation is 50 inches (Ref. 3, p. 1). Mean lake pan evaporation in this area is
41 inches (Ref. 3, p. 2), yielding a net annual rainfall of 9 inches. The 2-year, 24-hour
rainfall in the area is approximately 4.0 inches (Ref 4, p. B-4).
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2.2 Site Description. The International Harvester Landfill Site 15t an heavily
developed industrial area at 3003 Harvester Avenue, Memphus, Tennessee (Retf 3.00)
The former landfill area is inactive and 1s covered with grasses and some smuail shrubs
The iandfill areas appears to be mowed and well maintained (Ref 6). There are lghtly
woodad areas around the base of the landfill, primarilv to the south and west These
forestad areas and a gravel road, separate the landfill from the Memphis Shelby County
Airport, located adjacent to the west and south {Ref 6). The landfill 1s east and adjacent
to the former International Harvester plant, now occupied by Mastercraft and Center City
Float Factory (Ref 6). The landfill is bounded to the north by Harvester Lane (Ref 6)
Access to the landfill is unrestricted from the north; however, there 1s thick vegetation
that must be traversed to enter the landfill (Ref 6). Access from the east and south 1s
restricted by a six-foot high, barbed-wire, chain-link fence (Ref 6) Access from the west
1s restricted by a three-foot high, wire fence (Ref 6).

No stressed vegetation was observed during the August 27, 1993 site investigation (Ref
6). The landfill occupies an irregular-shaped area a maximum of 650 feet wide and 1,300
feet long (Refs. 5; 6), encompassing approximately 10 acres (Ref. 7) A sketch
tlustrating the site layout 1s shown in Figure 2.

2.3 Operational History and Waste Characteristics. The International Harvester
Landfill Site is an inactive, closed landfill that was used for the deposition of various
industrial wastes by International Harvester Corp. (Ref. 7). International Harvester i1s no
longer operating at the site but had produced farm equipment at the facility since 1947
(Ref. 7). Manufacturing processes included casting, shearing, machining, assembly,
washing, plating and painting of farm equipment components (Ref. 8). Wastes from these
manufacturing operations were placed into the landfill by International Harvester and
included: wood, paper, foundry sand, glass, metal scraps, cardboard, household trash, paint
and paint sludge, washing machine sludge, otls, greases, coolants, wastewater treatment
sludge, spent transformer oil, vamish, sealing compounds, caustics and acids,
electroplating treatment sludge, and other miscellanecus industrial solid wastes (Ref. 8).
The landfill was operated from 1947 to November 1983, when landfilling was
discontinued (Ref. 8). The landfill is currently covered with a cap of 6 inches of clay and
an additional 12 inches of clean soil (Ref. 9). Because of the time when landfilling was
started at the site (1947) and the fact that there was no removal of contaminants prior to
closure (Ref. 9), we have assumed that there 1s no liner under the landfill. Closure of the
landfill was completed by early 1987, when the maintenance and monitoning program
began (Ref. 10). During a Tennessee Division of Superfund inspection performed on June
29, 1989, areas of exposed waste and erosion were observed (Ref. 11). The site 1s
presently being evaluated under monitoring and maintenance program.
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The site was originally discovered during a preliminary inspection by USEPA - Region
IV personnel in May of 1980 (Ref. 12, p 1), Wood, pallets, crates, metal. paper. trash,
glass, and drums were observed In the landfill (Ret 12.p 1}). On October 20 and 2|
1980, a site investigation was performed at the site by USEPA - Regron IV personne!
(Ref 12.p. 1) During this investigation, four sediment, one soil, and two surtuce water
samples were collected and analyzed from the landfill and surrounding areas (Ref 12.p
1} The soil sample (IH-5) was a composite of four samples obtained from the top of the
landfill (Ref. 12, Figure 2). Locations of these samples »s shown in Figure 2. This soil
sample indicated the presence of the following compounds in the landfill above naturally
occurring levels in sotl. 3,4-benzoflucranthene, chromium, copper, nickel, lead, zinc.
manganese, cyanide, and PCBs (Refs. 12, Table 2; 13).

The sediment and surface water samples were not accompanied by background samples
and therefore, could not be used to determine if there was contamination of the surface

water pathway.

On March 14, 1984, the Tennessee Department of Health and Environment issued a
commissioners order requiring International Harvester Corp. to prepare a Hazard
Assessment and a Remedial Action Plan for closure of the landfill at the site (Ref. 8).

Additional sampling of the landfill and surrounding areas was performed by The Pickering
Firm, Inc. on June 15, 1984 on behalf of International Harvester (Ref. 14). This sampling
included the collection and analysis of three sediment, two water, and two soil samples.
The soil sample "D" was a composite of four samples taken at the same general locations
as EPA October 1980 sample number IH-5 (Refs. 12; 14). Locations for these samples
are shown in Figure 2. The analytical results for the soil sample were generally similar
with the EPA sampling results and did not indicate any additional hazardous source
constituents in the landfill (Refs. 12; 14)

The monitoring and maintenance program was initiated in 1987 by International
Harvester. As part of this program four groundwater monitoring wells were installed into
the surficial aquifer. The depth of these four wells is as follows: Well 1, 41.5 feet, Well
2, 24.8 feet; Well 3, 25.0 feet, and Well 4, 25.0 feet (Ref. 10). Well 1 was used to
measure background groundwater conditions because it is at a higher groundwater
elevation (Ref. 15). The location of these wells is shown in Figure 2. Tennessee
Department of Health and Environment sampled Well 1 and Well 4 on December 4, 1987
(Ref. 16). Analysis of these samples indicated an observed release of nickel, 21 ug/]
(12.6 times background); lead, 141 ug/l (4.5 times background), copper, 207 ug/l (23.0
times background), arsenic, 41 ug/l (13.7 times background); cadmium, 13 ug/l (13 umes
background); zinc, 656 ug/l (32.8 times background); aluminum, 116,240 ug/l (12.2 umes
background); and barium, 2,129 ug/l (185 umes background) (Ref. 16). Of these
observed releases of hazardous substances, only nickel, lead, copper, and zinc can be
attributed to the landfill.
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Additional analytical data from these wells. obtained during the monitoring and
maintenance program, was used to determine if chromium and lead from the landfill had
migrated into the groundwater Chromium and lead were not detected in groundwater
above background concentrations 1n any of the post-closure sampling (Refs 10, 7. I8,
19).

3.0 Groundwater Pathway

3.1 Hydrogeologic Setting. The Intermational Harvester Landfill Site 1s situated 1n
the Gulf Coastal Plain Physiographic Province of western Tennessee. The topography of
the study area is characterized by loess covered bluffs rising above the Mississipp1 River
Alluvial Plain (Ref 20, pp. 4-6; Figure 1). The Memphis area is located in the north-
central portion of the Mississippi Embayment, a broad structural trough or syncline that
plunges south along an axis that parallels the Mississippi River (Ref 20. p. 6).
Formations in the area dip westward towards the embayment and southward on the axis
(Ref. 20, p. 6). Topography in the area ranges from 205 feet National Geodetic Vertical
Datum (NGVD) to 280 feet NGVD. The International Harvester Landfill Site is located
approximately 250 feet NGVD. (Ref. 5).

The major hydrogeologic units found in the Memphis area in descending order are as
follows: the loess, alluvium and fluvial deposits that comprise the shallow water-table
aquifer, the Jackson, Cockfield and Cook Mountain Formations which together comprise
the Jackson-Upper Claibourne confining unit, the Memphis Sand which comprises the
Memphis aquifer, the Flour Island Formation and the Fort Pillow Sand (Ref. 20, p. 7)

The soil underlying the facility is classified as Graded land (Gr), Falaya silt loam (Fm)
and Memphis silt loam (MeF3) (Ref. 2, Sheet 41). Graded land is characterized by areas
where the original soil has been graded for commercial, industrial, and residential
development. These materials in these areas are generally silty (Ref. 2, p. 22) Falaya
stlt loam 1s characterized by poorly drained, acidic, silt loam soils formed on bottomlands
(Ref. 2, p. 16). Memphis silt loam is characterized by well-drained, deep silt loam soils
on hillsides (Ref. 2, p. 32). The water table is ranges from 1 foot below land surface
(bls) during winter and spring in the Falaya soil to over 6 feet bls in the Memphis sand..
Some areas of the Falaya soil are flooded for short periods in winter and spring (Ref. 2,
p. 14).

Alluvial deposits occur both beneath the Mississippi Alluvial Plain and the alluvial plains
of the streams which drain the Gulf Coastal Plain and range in thickness from 100 to 150
feet in the Mississippi River Alluvial Plain to less than SO feet in the alluvial plains of
streams in the Gulf Coastal area. The alluvia! deposits consist of fine sand, silt, and clay
in the upper part and sand and gravel in the lower part (Ref. 20, p. 7). The region was
blanketed by a 20 to 50 foot layer of loess during the Pleistocene. Loess consists of
wind-blown silt, silty clay, and sand. Recent erosion has thinned or removed the loess
deposits along streams. Fluvial deposits undertie alluvium and loess and consist primarily
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of sand. gravel and minor clay lenses. Locally, the sand and gravel are cemented with
iron oxide to form thin lavers of sandstonc or conglomerate in the basal portions of the
unit (Ref 20, p. 7). The regional range of thickness of these tluvial deposits 1s 2 to 100
feet depending on the local erosional surface (Ref 20.p 6)  The total thickness of the
alluvial and fluvial depostts in the vicinity of the site 1s approximately 50 feet {Ref 20,
pp. 13, Table 2)

The Jackson Formation, which censists of fine sand or sandy clay, occurs only beneath
the higher hills and ridges in the northemn part of the Memphis area (Ref 20,p. 7). Since
the International Harvester Landfill Site is located in the central part of the Memphus area,
the Jackson Formation is probably absent beneath the site (Refs. §; 20). The Cockfield
Formation occurs in the subsurface in most of the Memphis area and consists of fine sand,
silt, clay and local lenses of lignite. Underlying the Cockfield Formation 1s the Cook
Mountain Formation, which consists primarily of clay (Ref 20, p. 7). Due to the
probable absence of the Jackson Formation, the Cockfield and Cook Mountain formations
comprise the Jackson-Upper Claiborne confining unit in the area of the site  The
thickness of this confining unit in the vicinity of the International Harvester Landfill Site
is approximately 268 feet (Ref. 20, Table 2, Plate 1). Estimated hydraulic conductivity
of the Jackson-Upper Claiborne clay unit based on information from Freeze and Cherry
(1979) as well as Dr. William S. Parks, ranges from | x 107t0 1 x 10° ¢cm/sec (Refs. 21,
p. 29, 22). '

The Memphis Sand underlies the Jackson-Upper Claiborne confining umit and is
comprised of a thick body of sand that includes subordinate lenses of clay and st at
various horizons (Ref. 20, p. 9). The Memphis Sand ranges in thickness from about 500
to 900 feet. The Memphis Sand is thickest in the southwestern part of the Memphis area
and thinnest in the northeastern part (Ref. 20, Table 1). Beneath the site, the Memphis
Sand is approximately 800 feet thick (Ref 20, p. 9 Figure 2, Table 2). In the area of the
facility the top of the Memphis Sand occurs approximately 328 feet below land surface
(bls) (Ref. 20, Table 2). The potentiometric surface within the Memphis Sand near the
International Harvester Landfill Site is approximately 100 feet bls (Ref. 20, Plate 3). This
would indicate that the water in the Memphis Sand in the vicmnity of the site is under

artesian conditions.

According to well logs from the Memphis Defense Depot, the Paleocene-aged Flour
Island Formation underlies the Memphis Sand. The top of this formation is located
approximately 1,000 to 1,100 feet bls and consists primarily of silty clays and sandy silts.
The Flour Island Formation acts as a lower confining unit for the Memphis Sand and an
upper confining unit for the Fort Pillow Sand, and it ranges in thickness from 200 to 300
feet (Ref. 20, Figure 2).

The Fort Pillow Sand is the middle sand unit of the Paleocene Wilcox group, and it
underlies the Flour Island Formation. This sand ranges from fine sandy textures to coarse



sand, and 1t ranges in thickness from 150 to 300 feet in the Memphis area (Rel' 20
Figure 2)

Groundwater beneath the site is present in the sediments of the oess. alluvium and fTuvial
deposits, the Memphis Sand aquifer, and in the Fort Pillow Sand. The surficial aguifer
consists of the saturated portions of the loess. alluvium and fluvial deposits  The
combined thickness of these deposits in the area of the site is approximately 60 feet The
surficial aquifer may be utilized for a few domestic, agricultural, and industrial supplies
(Ref. 20, pp. 7). The depth to the water table beneath the site 1s estimated to be
approximately 20 to 35 feet below land surface (bls) (Ref 10, p. 5)

The Memphis Sand Unit is the primary source of groundwater in the Memphis area. It
is confined below by the Flour Island Formation and above by the Jackson Upper
Claiborne Confining Unit (Cook Mountain Formation). Recharge to the Memphis Sand
aquifer occurs predominantly via percolation of precipitation in outcrop areas 30 to 60
miles east of Memphis. Seepage from the overlying surficial aquifer and the Mississippi
River also contribute to the recharge of the Memphis Sand Aquifer (Ref. 23, p. 30). In
the last several years, the Memphis Sand has been contaminated due to discontinuity of
the Jackson-Upper Claiborne confining unit, heavy pumpage of wellfields in the area, and
interconnection of aquifers through drilled wells (Ref 20, pp. 5-9, 34). Hydraulic
conductivities in the Memphis Sand Aquifer are approximately 1 x 10" cm/sec (Ref 21,

p. 29).

Underlying the Flour Island Formation is the Fort Pillow Sand. This unit is the second
principal aquifer in the Memphis area and supplies about 10 percent of the water there
Hydraulic conductivity for the Fort Pillow Sand is approximated at 1 x 107 (Ref 21.p
29).

The 1990 document Hydrogeology and Preliminary Assessment of the Potential for
Contamination of the Memphis Aquifer in the Memphis Area. Tennessee has extensively
outlined the Jackson-Upper Claiborne confining unit. The report indicates the presence
of the confining unit beneath the site at approximately 60 feet bls with a thickness of 268
feet (Ref. 20, pp. 6-9, Plate 1). Parks (1990) states that the Jackson-Upper Claiborme
confining unit 1s thin, locally absent, and may contain sand “"windows" which could
provide "pathways" for contaminants to reach the Memphis Sand aquifer. Parks also
indicates that downward leakage from the water-table aquifer to the Memphis Sand
aquifer is widespread in the Memphis area. Evidence of downward leakage, as discussed
by Parks, includes: (Ref. 20, pp. 1, 2, 34-37)

. confining layer absence

. hydraulic head differences between the water table aquifer and the Memphis
Sand aquifer

. local water table surface depressions



. long-term declines and reduced seasonal fluctuations i the water table
observation wells

. stream water loss based on discharge measurements

. Carbon-14 and tritium concentrations prasent 1n the Memphis Sard aguiter
indicating "recent” leakage

. water-quality anomalies in the Memphis Sand indicating downward leakage

. volatile organic compounds present in the Memphis Sand aquifer

The presence of organic compounds in the Memphis Sand aquifer indicates that a
hydraulic connection between the surficial aquifer and the Memphis Sand aquifer exists.
Volatile organic compounds have been detected in Allen wellfield wells (numbers Sh: J-
119, Sh: J-120, and Sh J-121) at depths ranging from 398 to 436 feet bls (Ref. 20, p 35).
These wells are located in an area where the confining unit is approximately 68 feet thick
The nearest known potential source of contamination in the water table aquifer 1s 650 feet
from the Allen wellfield (Ref. 20, pp. 34-36, Plate 1, Table 6). The migration pathway

for the contaminants has not been established. Throughout Memphis the Jackson-Upper
Claiborne confining unit is variable in its thickness and lithology. Generally the unit 1s
thick under Memphis and it pinches out to the east, however, in localized zones beneath
Memphis, the confining unit is very thin and is potentially absent. The nearest
documented location where the confining unit is thin or absent is 9 miles southeast where
the unit is absent (Ref 20, Plate 1).

3.2 Groundwater Targets. There is one Memphis Light, Gas and Water Division
(MLGW) wellfield within four miles of the site, the Mallory Station wellfield, located
between 3.0 and 4.0 miles south of the site (Ref 24, p. 11). There are also 18 private
wells across the Mississippi River in Arkansas located between 3.0 and 4.0 miles from
the site (Ref. 5). In the vicinity of the Mallory wellfield, groundwater in the Memphts
Aquifer flows radically toward the pumping wells due to the large cone of depression
created by the wellfield (Ref 20, Plate 1).

The majority of potable water for the residents within four miles of the International
Harvester Landfill Site is supplied by MLGW, which operates a blended system serving
approximately 565,274 people (Refs 24, 25; 26). MLGW obtamns its water from 162
wells: 143 wells are screened in the Memphis Sand aquifer and 19 wells are screened in
the Fort Pillow Sand aquifer (Ref. 24). Thirteen of these municipal wells are located
within four miles of International Harvester Landfill Site: 10 of these wells are screened
in the Memphis Sand aquifer and 3 wells are screened in the Fort Pillow Sand (Refs 5,
24). The closest Memphis Sand aquifer well is approximately 3.1 miles southeast of the
site (Refs. 5, 24).

Approximately 52 persons located across the Mississippt River n Crittendon County,
Arkansas (Ref. 5; 27) obtain water from 18 private wells. These wells have been
assumed to be screened in the surficial aquifer because depths to the Memphis sand make
it unlikely that private wells utilize it as a drinking water source. The closest alluvial



aquifer well is approximately 3.6 miles west of the site (Ref 5). A more detailed analvsis
of groundwater targets in the Memphis Sand and Fort Pillow Sand aquifers is providad
in Table 1.

TABLE 1
Potable Groundwater Usage within
4 miles of International Harvester Landfill Site

Distance Wells Aquifer Percent of Apportioned Total Target
from Site | Cowunted Population Population Population
Supplied
0-% mile 0 n/a' 0 0 0
Ye-%4 mile 0 n/a 0 0 0
¥%-1 mile 0 n/a 0 0 0
1-2 miles 0 n/a 0 0 0
2-3 miles 0 n/a 0 0 Q
3-4 miles 18 Surficial 100%* 52°
10 Memphis Sand 6.17% 34,893° 45413
3 Fort Pillow Sand | 1.85% 10,468
Total 18 Surficial 100% 52 45413
10 Memphis Sand 6.17% 34,893
L 3 Fort Pillow Sand 1.85% 10,468

‘Where there are no wells, there are no target aquifers.

*The MLGW system has 162 wells. Since no individual well provides more than 40% of the total system
production, each well service population is apportioned equally. Each well provides 0.617% of the total
production.

*Population based on a household average of 2.65 persons/house (Ref. 26).

‘These pnivate wells provide all drinking water for each residence.

*Population based on a household average of 2.89 persons/house (Ref. 27).

4.0 Surface Water Pathway

4.1 Hydrologic Setting. Surface water run-off from approximately 10 acres flows
from the International Harvester Landfill and overland to two intermittent ditches one
located west and one located south of the landfill. These ditches each flow west for
approximately 1,500 feet where they converge into one intermittent ditch. This
intermittent ditch continues to flow west for approximately 800 feet, where it enters the
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Mississippi River (Ref 5)  This point 1s the probable point of entry (PPE) for
contaminants into the surface water pathway. Flow conunues south through the
Mississippi River to the termination of the 15-mile surface water pathway. at Mississipp:
River Mile 725.4 near its confluence with Lake McKellar in Memphys, Tennessee (Rer
5).

The average annual flow rate in the Mississippi River is approximately 580,000 cubic feet
per second (cfs) (Ref 28, p. 2). Portions of the International Harvester Landfili are
located within the 100-year floodplain of the Mississippt (Ref. 29).

4.2 Surface Water Targets. There are no surface drinking water intakes along the
surface water pathway (Ref. 30). Recreational fishing, swimming, and boating are known
to occur on the Mississippi River (Ref 31). There has been a commercial ban on fishing
and recreational fishermen are advised not to eat fish taken from the Mississippi River
(Refs. 31, 32). In spite of these advisories, fish are still caught and eaten from the
Mississippi River (Ref. 31). Since there is no annual fishing harvest data from these
fisheries, the fishery has been assumed to have an average annual yield of greater than
one pound.

Forested wetlands are present along the surface water pathway. The closest wetlands are
forested located across the Mississippi River, approximately 0.8 miles west of the site.
The total in-flow length of wetlands along the surface water pathway 1s 9.6 miles (Ref
33).

There is one state threatened fish spectes, blue sucker, (Cycleptus elongatus), located
approximately 3.3 miles downstream of the site in the Mississippi River (Refs. 5. 34).

5.0 Soil Exposure and Air Pathways

5.1 Physical Conditions. The International Harvester Landfill is inactive and is
covered with grasses and some small shrubs. The landfill areas appears to be mowed and
well maintained (Ref. 6). There are lightly wooded areas around the base of the landfill,
primarily to the south and west. These forested areas and a gravel road, separate the
landfill from the Memphis Shelby County Airport, located adjacent to the west and south
(Ref. 6). Access to the landfill is unrestricted from the north; however, there 1s thick
vegetation that must be traversed to enter the landfill (Ref 6). Access from the east and
south is restricted by a six-foot high, barbed-wire, chain-link fence (Ref. 6). Access from
the west is restricted by a three foot high, wire fence (Ref. 6). No stressed vegetation was
observed during the August 27, 1993 site investigation (Ref. 6). The surrounding are is
heavily industrialized (Ref. 6).
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5.2 Soil and Air Targets. The site is currently inactive and is therefore not subject
to contact by workers. There are no schools, residences, or davcare facilities within 204
feet of the site (Ref S). The nearest residences are located approximately 0 % mile east
of the site (Ref 5; 35). The nearest school is the Westside School. located approxtmitely

1 mile northeast of the site (Ref $).

There are no known occurrences of threatened or endangered species on the site; however.
the Mississippt Kite (/ctimia mississippiensis), a state endangered avian species, 1s located
approximately 0.9 mile north of the site (Refs. 5; 34). Approximately 30 acres of forested
and emergent wetland are located between Y% and %4 mile of the site {Ref 33)
Approximately 70 acres of forested, emergent, and scrub-scrub wetland are located
between ;2 and I mile of the site (Ref. 33).

Population in the area within four miles of the site is approximately 60,563 persons,
excluding employees, and is detailed as follows: 0 to % mile, 0 persons; Y to '2 mile,
0 persons; %2 to 1 mile, 2,599 persons; | to 2 miles, 6,128 persons; 2 to 3 miles, 20.234

persons; and 3 to 4 miles, 31,602 persons (Refs. 35).

6.0 Summary and Conclusions

Background information and sample data suggests the presence of 3,4-benzofluoranthene,
chromium, copper, nickel, lead, zinc, manganese, cyanide, and PCBs in the landfil] at
International Harvester. The landfill encompasses approximately 10 acres of area.

The aquifers of concern are the Memphis and Fort Pillow Sands based on the high
number of potential drinking water targets approximately 3 to 4 miles southeast of the
site. The surficial aquifer provides drinking water to very few residents 3.5 to 4.0 miles
west of the site, across the Mississippi River in Arkansas. It is unhkely that
contamination in the surficial aquifer would migrate under the Mississippt River because
the Mississippi River probably acts as an aquiclude, preventing flow of groundwater to
these welis.

Potential contamination of the surface water pathway poses minimal to no threat human
health and the environment. There are no drinking water intakes along the pathway,
therefore, there is no threat to drinking water targets. While fishing 1s common along the
surface water pathway, high flow rates in the Mississippt River dilute the effect of
contamination on fish and sensitive environments in the surface water pathway,
minimizing the threat to human food chain and environmental targets.

Potential exposure to contaminated soil and air contamination poses a little threat to
humans and the environments within the target distance limits if the site. There are no
residents, schools, or day care facilities within 200 feet of the site. Additionally the
population nearby is relatively low within 2 miles of the site. Threats to residents beyond
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this point are minimal due to air dispersal and the low possibility of contact with site
contaminants.

Based on the findings of this report, no further investigations are recommended for the
International Harvester Landfill Site.
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CONFIDENTIAL
Hazard Ranking System Preliminary Score

for the
International Harvester Landfill
Memphis, Shelby County. Tennessee

The preliminary scores were calculated using the SI worksheets and the HRS Rule of December
1990. Pathways evaluated include air. soil exposure, surtace water. and groundwater. The
International Harvester Landfill Site is an inactive. closed landfill that was used for the
deposition of various industrial wastes by International Harvester Corp. Manutacturing
processes included casting, shearing, machining, assembly, washing, plating and painting ot
farm equipment components. Wastes from these manufacturing operations were placed into the
landfill by International Harvester and included: wood, paper, foundry sand. glass. metal scraps,
cardboard, household trash, paint and paint sludge. washing machine sludge, oils. greases.
coolants, wastewater treatment sludge, spent transtormer oil, varmish, seahng compounds.
caustics and acids, electroplating treatment sludge, and other miscellaneous mdustnal solid
wastes (Ref. 8). Samples from the landfill indicated the presence of the tollowing compounds:
3,4-benzoflueranthene, chromium, copper, nickel. lead, zinc. manganese. cyanide. and
PCBs.

Three scenarios were evaluated during this investigation: Scenario #1. which is BVWST's "best
professional judgement” based on the available data: Scenario #2. which is based on an assumed
interconnection between the surficial and Memphis Sand aquifers; and Scenario #3, which is
based on an assumed observed release of PCBs in a sediment sample taken in the surtace witer
pathway in the Mississippi River fishery.

The closed, capped, landfill encompasses 10 acres. Based on this information and SI Table 1,
a hazardous waste quantity score of 100 was calculated for each scenario summarized below.

Scenario #1

This scenario represents BVWST's best professional judgement of how the conditions at the
International Harvester Landfill will score under the HRS program based on the available data.

The worksheets indicate the Memphis and Fort Pillow Sand aquifers are the aquiter of concern
due primarily to its depth and number of potential targets. While there is an observed release
of hazardous contaminants to the surficial aquifer, there are too few targets to outscore the
potential targets in the Memphis and Fort Pillow Sand aguifers. The depth to the aquiter of
concern is large enough to minimize the potential of release significantly enough to indicate that
there is little potential of impacting groundwater targets. The groundwater pathway is the most
significant pathway scored and is responsible for most of the overall site score.

The worksheets indicate that there is a moderate potential for a release to surface water. There
are no surface water intakes along the pathway; therefore. there is no drinking water threat.
There are fisheries and sensitive environments along the pathway but the Mississippt Rivers has
an extremely high flow rates that dilutes the impact of hazardous substances on food chain and
environmental targets. There is little threat to human tfood chain resources or sensitive
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environments.

The worksheets indicate a iow likelihood of exposure to hazardous substances of the site (o
residents because the site 1s relatively inaccessible. There are no resident targets on or wize
200 feet of the site. The nearby population 13 also relatively iow, resulting o low sonl exposure
score. There is little threat of exposure to hazardous contaminants through soil contact.

The worksheets indicate a low potential of air contamination because there is no popuidtion
within 2 mile of the site and areas within 4 miles of the site are only moderately populated.
While PCBs have a high air mobility/toxicity. the potential effects of cortamination are
minimized by dispersal factors prior to reaching populated areas and sensitive ensironments.

This scenario indicates the overall site score is low and does not indicate the need 1o further
investigate this site under the HRS process.

Scenario #2

Documentation gathered in the SIP investigation indicates the possibility that there iy an
interconnection between the overlying surficial aquifer and the Memphis Sand aquifer. although
the same documentation indicates that the nearest interconnection is 9 miles to the southeast.
This scenario is identical to Scenario #1. except BVWST examined the eftect that aquiter
interconnection would have on the site score. '

This scenario results in a higher groundwater pathway and overall site score than Scenario #]
because of the addition of the MLGW drinking water targets 1o the observed release: however,
the overall site score remains low and does not indicate the need to further investigate thiy site
under the HRS process.

Scenario #3

Sediment and water sampling in the 1980 EPA Site Investigation indicated PCB contamination
in the drainage ditch from the landfill. This data could not be used because there were no
background samples and the samples were not on the surface water pathway (the ditches are
intermittent). However, we feel that there is a possibility that a sediment sample, taken at the
mouth of the ditch in the Mississippi could indicate a PCB "hit". Since the Mississippi is a
fishery, this sample would allow the human food chain targets to be scored as Leve] I targets.

This scenario increases the surface water pathway score by one order of magnitude; however,
it not significantly affect the overall site score. This scenario does not indicate the need to
further investigate this site under the HRS process.



Conclusions

Scenarios #1, #2. and #£3 indicate that the site will not score over the HRS threshold of 289
based on the current data available.
recommended for the International Harvester Landfill Site.

Based

On

this information,

AN

turther action

N

Pathway Scenario #1 Scenario 42 Scenario #3
Groundwater 4.57 27.93 4.57 W
Surface Water 0.037 0.037 96.065 |
Soil Exposure 0.01 0.01 0.01 3

Air 3.44 344 334
Overall Score 2.86 14.07 | 18.12
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HRS Scoresheets

Site Name:
Locaton:

GROUNDWATER MIGRATION PATHWAY SCORESHEFT

Likelihood of Release to an Aquifer

1. Observed Release

Potential to Release

2a. Containment

2b. Net Precipitation

2c.  Depth to Aquifer

2d. Travel Time

2Ze. Potential to Release

(lines 2a x (2b+2c+2d)

3. Likelihood of Release

(higher of lines 1 and 2e.)

[ ]

Waste Characteristics

4. ToxicityMobdity
5. Hazardous Waste Quantity
6. Waste Characteristics

Targets

7. Nearest Well
3. Population
8a. Level 1 Concentrations
8b. Level 11 Concentrations
8c. Potential Contamination
8d. Population (lines 8a+8b+8¢)
9. Resources
10. Wellhead Protection Area
11. Targets (lines 7+8d+9+10)

Memphis. Tennessee

Scenario #1

International Harvester Land!ili

Groundwater Migration Score for an Aquifer

12. Aquifer Score
[(lines 3 x 6 x 11)/82,500]

Groundwater Migration Pathway Score

13. Pathway Score (Sgw) — Highest value
for all aquifers evaluated

a Manmum wue appirs 1o waste charactensic s calegory
b Maxmum value nor applicabie
¢ Danx round 10 neate s iterger

Aqutfer 1 Aduiter 2 Agmfer 3
Miaximum Assipned Assipned Assignced
Value Value o NValue _ Value
S50 _ss0
10 1 1 i
1 I T :
5 s ! ] |
33 23 = T
500 30 Y
550 550 9 %0
a JIL} 100 ko
a 100 o T
LNy 10 10 10
30 2 J 2
h U a - 3
h N 0
b 0.4 417 T
b 1.4 417 TS
5 0 0 0
20 U 0 T
b 24 419 419
100 0.16 4.57 _ 4.57
100 4.57




Site Name:
Locarton:

Memphis_Tennessee _

International Harvester Landfill

SURFACE WATER OVERLAND FLOOD MIGRATION CONMPONENT SCORENHI

DRINKING WATER THREAT

Likclihot)d of Releaxe

1. Observed Release
2. Potential Release by Overland Flow
2a. Containment
2b. Runoff
2c. Distance 1o Surface Waler
2d. Potential to Release by Overland Flow
lines 2a x (2b + 2¢)
3. Potential to Release by Flood
3a. Containment
3b. Flood Frequency
3c. Potential 1o Release by Flood
(Lines 3a x 3b)
4. Potential 10 Release
(lines 2d + 3¢)
5. Likelihood of Release
{Higher of lines 1 and 4)

Waste Characteristics

6. Toxicity/Persistence
7. Hazardous Waste Quantity
8. Waste Characteristics

Targets

9. Nearest Intake
10. Population
10a. Level I Concentrations
10b. Level 11 Concentrations
10c. Potential Contamination
10d. Population (lines 10a+ 10b+ 10c)
11. Resources
12. Targets (lines 9+10d+11)

Drinking Water Threat Score

13. Drinking Water Threat Score
[(lines 5 x 8 x 12)/82500)]

a Magimum value appliesto waste charactenst s category
b Maximum val ue noc applicable
¢ Domx round to nearew irerger

Woatershed Wotcisind
NMaxmum Assiened Assigned
Value _ MVubue Natue
o 15\» B _ 3 noa
W Y
25 ]
] s T
S0 _ 63 . '
W
SRR _ 23 —_
LY . 250 t
St 13 o
s 33 o 0
4 ]l)()(lﬂv
4 o .
L 32 -
so v
_._h _ U ——
b LR
b {) i
h ) i
3 o
bg__ i o ___()
100 .00 (}



Site Name: /ntemétiona/ Harvester Landfill
Location: Memphis, Tennessee

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHLELT
(continued)

HUMAN FOOD CHAIN THREAT

Wiatershed | Wiatershed 2
Maximum Assigned Assigned
Likelihood of Release Value Value — Value
14. Likelihood of Release 350 313 0
(Same as line 5)
Waste Characteristics
15. Toxicity/Persistence/Bioaccumulation 4 SOUCNOONO ) o
16. Hazardous Waste Quantity a_ oo
17. Waste Characteristics 1000 320 B
Targets
18. Food Chain Individual S0 0
19. Population
194. Level I Concentrations h A 0 B
19b. Level 1T Concentrations b (
19c. Potential Human Food Chain Contamination b .03 .
19d. Population (lines 19a+ 19b+ 19¢) b 003 ) 0
20. Targets (lines 18+19d) b _0.e3 0
Human Food Chain Threat Score
21. Human Food Chain Threat Score 100 B 0.0364 )]

[(lines 14 x 17 x 20)/82500)] T T e

a Maxmum value applies to wasie charactensixs category
b Maxmum vaiue nor applicable
¢ Doont round to neares interger



Site Name: International Harvester Landfil!
Location: Memphis, Tennessee

SURFACE WATER OVERLAND FLOOD MIGRATION COMPONENT SCA IRE~HIE T
(ccntinued)

ENVIRONMENTAL THREAT

Watershedd | Woarersheld
: Maxmum Assigned Asened
Likelihood of Release : _ Malue ~Nalue Viatue
22. Likclihood of Release 3w o 313 o O
(Same as line 5)
Waste Characleristics
23. Ecosystem Toxicity/ PersistencesBloaccumulation U SO0RONCE )
24. Hazardous Waste Quantity e e
25, Waste Characteristics 1000 . 32000
Targets
26. Sensitive Environments
. 26a. Level | Concentrations b - ) N .
26b. Level II Concentrations __h o u o
26¢. Potential Environmental Contamination _ h oo o ,
26d. Population (lines 26a+26b+26¢) __h LHG3 o
27. Targets (value on lines 26d) h 0.0003 .
Environmental Threat Score
28. Environmental Threat Score o 0.00036 0

[(lines 22 x 25 x 27)/82500)]

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE — WATERSHED

29. Watershed Score o 0037 al
(Lines 13 +21+28)

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE — WATERSHED

30. Watershed Score 1) | 0.0368 I

{Highest of all watersheds)

w

Maxmum value ap{ples i wase charactenalics CalegTy
b Maxmum value nor applicable
[Y0 nt round 1o neared iemger



International Harvester Landfi!l
Memphis, Tennessee

Site Name:
Location:

SOIL EXPOSURE PATHWAY SCORISHEL T

RESIDENT POPULATION THREAT

Maaman,
Likelihood of Exposure Vilue
1. Likelihood of Exposure 380
Waste Characteristics
2. Toxicity - d
3. Hazardous Waste Quantity 4
4. Waste Characteristics LY
Targets
5. Resident Indiudual s
6. Resident Population
6a. Level I Concentrations b
6b. Level II Concentrations b
6¢c. Resident Population (lines 6a +6h) _h
7. Workers 13
8. Resources s
9. Terrestrial Sensitive Environments ¢
10. Targets (ines S+6c+7+38+9) h
Resident Population Threat Score
11. Resident Population Threat h
[(lines 1 x4 x 10)/82500)] T
4 Manmumvalue ap{plies towade charactenstics categ ary
b Moomum value nor applicable
3 No speafic manmum value appiies to factor However. partmeas sore bised S0le ¥ m se Nalie = Mot A0e s s ane c 2 max i

Ass g

Vi

LU
oy
32



Site Name: international Harvester Landfili
Location: Memphis. Tennessee

SOIL ENPOSURE PATHWAY SCORESHEET

{continued)
NEARBY POPULATION THREAT
Mavamumn Assirned

Likelihood of Exposure ~Nalue Vilue

12. Autractivencss: Accessibdity R L N
13. Area of Contamination oo i
14. Liklihood of Exposure So0 25
Waste Characteristics

15. Toxicity . - R i SR
16. Hazardous Waste Quantity a o im
17. Waste Characteristics {4} 32
Targets

18. Nearby Indivudual i o N
19. Population Within One Mile i h N
20. Targets (lines 18+19) h
Nearby Population Threat Score

21. Nearby Population Threat ___h I t A0

[(lines 14 x 47 x 20)/82500)}

SOIL EXPOSURE PATHWAY SCORE

22. Soil Exposure Pathway Score (Ss) g [ 0.01]

(Lines 11 + 21)

8 Max@um value s p|plies L0 wa g & characlenstcs Cdtepary
b  Mexmum value nar apphcabie
< No speaficmanmun value sppiies (o factor. However. patoway X are 0ased saiel) N FNELAC €M s oy Mol S ol e,



Site Name: International Harv 2ster Landfili

Location: Memphis. Tennes see

AIR MIGRATION PATHWAY SCORESHETL

Likelihood of Release

Observed Release
Potential to Release
2a. Gas Potential 1o Release
2b. Particulate Potential to Release
2e. Potential to Release
(Higher of lines 2a and 2b)
3. Likelihood of Release
(higher of lines 1 and Ze.)

Po =

Waste Characteristics

4. Toxicity/Mobility
S. Hazardous Waste Quantity
6. Waste Characteristics

Targets

7. Nearest Individua)
8. Population

8a. Level I Concentrations

8b. Level Il Concentrations

8c. Potential Contamination

8d. Population (lines 8a+8b+8c)
9, Resources
10. Sensitive Environments

10a. Actual Contamination

10b. Potential Contamination

10c. Sensitive Environments (lines 10a+10b)
11. Targets (lines 7+8d+9+ 10c)

Groundwater Migration Pathway Score

12. Pathway Score (Sa)
[(lines 3 x 6 x 11)/82500}

Max mum val ue appiies towaste charactemsucs category
Magmum val ue nor appircabie
No wealic maximum value applies (. factor . Howe ver pachwiy xccre hused sove v

n T om

AN e

Mavanmum
AINEIES

Dl
Sin)

NES!

Sin

100

IR
N B
32



HRS Scoresheets
Scenario #1

Site Name: International Harvester Lanctil
Location: Memphis, Tennessee

SITE SCORING SUMMARY

Groundwater Migration Pathway Score 4.57
Surface Water Migration Pathway Score 0.037
; 0.0)]

344

Overall Site Score




HRS Scoresheets
Scenario #2

Site Name:
Locaton:

International Harvester Landfiil

Memphis, Tennessee

GROUNDWATER MIGRATION PATHWAY SCORLESHELT

Aquier | Aquder 2
Maximum Assigned Assiened
Likelihood of Release 10 an Aquifer Value Value _ Madue
1. Observed Release 550 SN o 1
2. Potential 1o Release
2a. Containment 10 A 1o
2b. Net Precipitation 1 ——
2c. Depth to Aquifer 5 R S I
2d. Travel Time 35 B 2
2e. Potential to Release S00 3301 o
(lines 2a x (Zh+2¢c+2d)
3. Likelihood of Release 350 550 X
(higher of lines 1 and 2e.)
Waste Characteristics
4. Toxicity’Mobdlity R] . o o
5. Hazardous Waste Quantity a4 _dwp o
6. Waste Characteristics 100 10 - 10
Targets
7. Nearest Well St 2 2
8. Population
8a. Level I Concentrations b R L )
8b. Level II Concentrations b oo 0]
8c. Potential Contamination b 417 417
8d. Population (lines 84 +8b+3¢) b I 1 b 417
9. Resources 5 L |
10. Wellhead Protection Area 20 _ 0] il
11. Targets (lines 7+8d+9+10) b 419 419
Groundwater Migration Score for an Aquifer
12. Aquifer Score 100 27.93 4.57
{(lines 3 x 6 x 11)/82,500]
Groundwater Migration Pathway Score
13. Pathway Score (Sgw) — Highest value Yy

for all aquifers evaluated

a Manmum val ue applies 1o waste “haractenstc s categs v
b Maomum vaiue nor applicable
< Do nct round to nearest imerger

—4

Aquater 3
Assirned
Valuv



Site Name:

Location: Memphis. Tennessee

international Harvester Landfill

SURFACE WATER OVERLAND FLOOD MIGRATION COMPONENT SCORPSHE E

DRINKING WATER THREAT

Likelihood of Release

1. Observed Release
Potential Release by Overland Flow
2a. Conwinment
2b. Runoff
2¢. Distance to Surface Water
2d. Potential 1o Release by Overland Flow
lines 2a x (2b + 2¢)
3. Potential to Release by Flood
3a. Containment
3b. Flood Frequency
3c. Potential 10 Release by Flood
(Lines 3a x 3b)
4. Potential 10 Release
(lines 2d + 3¢)
5. Likelihood of Relcase
{Higher of lines 1 and 4)

t

Waste Characteristics

6. Toxicity/Persistence
7. Hazardous Waste Quantity
8. Waste Characteristics

Targets

9. Nearest Intake
10. Population
10a. Level I Concentrations
10b. Level I Concentrations
10c. Potential Contamination
10d. Population (lines 10a+10b+ 10c)
11. Resources
12. Targets (lines 9+10d+ 11}

Drinking Water Threat Score

13. Drinking Water Threat Score
[(lines § x 8 x 12)/82500)]

a Maxmum value appliestc waste charactenstas calegory
b Maxmum val ue nor applicable
3 Do nx round to nearcs meerger

MWatersihea | Moatoreie
Muximum Asagned Assiiod
_ Valu ~ Nilue Vit
I U - (" nd
= — !
25 3!
B S 63 0
B LU .
30 25
Sii) 25) B 0
S0 0
550 313 Q
. a 10000 o
4 10
110 32 o
] |
b 0
b v
b ()
h 0 v
3 ALl e
b 0 i u
100 0.00 0




Site Name:

Location: Memphis, Tennessee

International Harvester Landfill

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
(continued)

HUMAN FOOD CHAIN THREAT

Likelihood of Release

14. Likelihood of Release
(Same as line 5)

Waste Characteristics

15. Toxicity/Persistence/Bioaccumulation
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets

18. Food Chain Individual
19. Population
19a. Level I Concentrations
15h. Level 1T Concentrations
19¢. Potential Human Food Chain Contamination
19d. Population (lines 192+ 19b+ 19¢)
200 Targets (lines 18+ 19d)

Human Food Chain Threat Score

21. Human Food Chain Threat Score
[(lines 14 x 17 x 20)/82500)]

a Maomum value applies towaste characleristc s Catepuy
b Mammum value nor applicable
3 Do nix mound to neares interger

Watershed |
Maximum Assipned

Value Value
S50 _ 313

a L SOOUONO0

a _1oo
_ oo ) _ 320
50 ()

h I

b ) 0

b ] 0.03

b 003

b 0.03
100 0.0364

Witershed 2
Assigned
o Malue




Site Name:

Location:

International Harvester Landfili
Memphis. Tennessee

SURFACE WATER OVERLAND FLOOD MIGRATION COMPONENT SCORESHE T
(continued!

ENVIRONMENTAL THREAT

Likelihood of Release

22. Likelihood of Release
(Same as linc 3)

Waste Characteristics

23. Ecosystem Toxicity/Persistence/Bioaccumulation
24. Hazardous Waste Quantity
25. Waste Characteristics

Targets

26. Sensitive Environments
26a. Level [ Concentrations
26b. Level 1l Concentrations
26¢. Potential Environmental Contamination
26d. Population (lines 26a +26h + 26¢)
27. Targets (value on lines 26d)

Environmental Threat Score

28. Environmentai Threat Score
f(lines 22 x 25 x 27)/82500))

Wate;shed

Maximum A d
o Vadue o Malue
R 313
g SUOUY
_ a 1Ny
oo 320
b - 0
b 4
L b 00003
b SUALLIAN
b 0.0003
o 0.00036

Watonhed D
Assienod
\ g
[§)
o
o B!
0

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE - WATERSHED

29. Watershed Score
(Lines 13 +21+28)

o

0

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE — WATERSHED

30. Watershed Score
(Highest of all watersheds)

Magmum val ue ap{ plaes to wax e charactensucs categ Xy
b Maximum value nor apphicable
< Do nt round (O nearest (M erRer

100

().0368




Site Name: International Harvester Landfiil

Location: Memphis, Tennessee

SOIL EXPOSURE PATHWAY

RESIDENT POPULATION THREAT

Likelihooud of Exposure

1. Likelihood of Exposure

Waste Characteristics

2. Toxcity
3. Hazardous Waste Quantity
4. Waste Characteristics

Tarpets

S. Resident Indhudual
6. Resident Population
6a. Level I Concentrations
6b. Level II Concentrations
6c.  Resident Population (lines 6a+6bh)

Workers

8. Resources

9. Terrestriat Sensitive Environments
10. Targets (lines 5+6¢+7+8+9)

~4

Resident Population Threat Score

1. Resident Population Threat
[(lines 1 x4 x 10),/82500)]

3 Maxmumvalue sp{pixatowate characiensucs Category
b Meomum value norapplicable
< No spealic manmun value appliestafachor. However palbway soare hosed saleis

T T N T
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Site Name: International Harvester Landtiil
Location: Memphis, Tennessee

SOIL EXPOSURE PATHWAY SCORESHEDT
(continuec)

NEARBY POPULATION THREAT

Maximum

Likelihood of Exposure \alue

12, Attractiveness/Accessibility o Hwe
13. Area of Contamination b

14. Liklihood of Exposure L

Waste Characteristics

15. Toxicity . A
16. Hazardous Waste Quantity R
17. Waste Characteristics

Targets
18. Nearby Indivudual IR

19. Population Within One Mile h
200. Targets (lines 18+19) h o

Nearby Population Threat Score

21. Nearby Population Threat .
[(lines 14 x 47 x 20)/82500)]

SOIL EXPOSURE PATHWAY SCORE

22. Soil Exposure Pathway Score (Ss) . 1o

Ansuned
Value

ANl
25
Lot
— ]“I"
32
hﬂ.i
i
S |
.01

l 0.01 I

(Lines 11 + 21)

a Maxmum val ue ap|plies towade charactenatics CALER Ty
r Manmum val ue nar appiicabie
s No speafic max@um valut appliestofactor. However. ritiay wire hased saev o7 e iyt e o e e -



Site Name: International Harvester Landfill

Location: Memphis, Tennessee

AIR MIGRATION PATHWAY SCORESHET ]

Likelihood of Release

l. Observed Release
Potential to Release
2a. Gas Potential 10 Releuse
2b.  Particulate Potential to Release
2e. Potential to Release
(Higher of ines 2a and 2bh)

3. Likelihood of Release

(higher of lines 1 and 2e¢.)

[ §°]

Waste Characteristics

4. Toxicity/Mobility
5. Hazardous Waste Quantity
6. Waste Characteristics

Targets

7. Nearest [ndividual
8. Population

8a. Level [ Concentrations

8b. Level II Concentrations

8c. Potennal Contamination

8d. Population (lines 8a+8b+8&c)
9. Resources
10. Sensitive Environments

10a. Actual Contamination

10b. Potential Contamination

10c. Sensitive Environments (lines 10a +10h)
1. Targets (lines 7+8d+9+10c)

Groundwater Migration Pathway Score

12. Pathway Score (Sa)
[(lines3 x6x1 1)/82500}

a Maomum value apphes to waste charactensic s category
b Maximum vasue nor applicacle
c No mpecilic max mum value applies tofactor  However paibaav w.re nasec silely nn

TR e Omens s miledr

Maxmam

.
\alue

[N RTI

SA0

SEN
Sl
Sin

Iy

S0

T T

i

-

Lo

NEN
SEHE
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HRS Scoresheets
Scenario #2

Site Name: Internationa! Harvester Lanalll
Location: Memphis. Tennessee

SITE SCORING SUMMARY

Groundwater !\1i@tion:“_Pathway Score | 2793
::Su‘rfz}cve Water M1gr1tmnPdth\n\« Smrc N (LO3 "’ﬂ
S()ll Exposure MlgLamm Pdthvn) ‘Sq.)rr: | .01
AJr Migration Pathwz;; Sczi.‘);e —— 3.44

Qverall Site Score




HRS Scoresheets
Scenario #3

Site Name:
Location:

International Harvester Lanatiil
Memphis. Tennessee

GROUNDWATER MIGRATION PATHWAY SCORESHITE |

Likelihood of Release to an Aquifer

1. Observed Release

Potential to Release

2a. Containment

2b.  Net Precipitation

2c.  Depth to Aquifer

2d. Travel Time

2e. Potential 10 Release

(lines 2a x (2b+2¢+2d)

3. Likelihood of Release

(higher of lines 1 and 2e.)

to

Waste Characteristics

4. ToxicityMobility
5. Hazardous Waste Quantity
6. Waste Characieristics

Targets

7. Nearest Well
8. Population
8a. Level I Concentrations
8b. Level II Concentrations
8c. Potential Contamination
. 8d. Population (lines 8a+8b+8¢)
9. Resources
10. Wellhead Protection Area
11. Targets (lines 7+8d+9+10)

Groundwater Migration Score for an Aquifer

12, Aquifer Score
[(tines 3 x 6 x 11)/82,500)

Groundwater Migration Pathway Score

13. Pathway Score (Sgw) — Highest valuc
for all aquifers evaluated

a  Magmum value appiies 1o waste cvactensics category
b Maomum value noc applicabie
Do nex round 10 neares inerger

Maximum
Vialue

S50

[0

100

Aquier | Aquiter 2 Agutley s
Assigned Axsidnied Assirnee

_ Malue ﬁ_rr\“"g:l_gj_c_ \Nadue
530 _ 0 i
10 o L
3 o 3 _ A
e S N !
25 = s
L 33y “_“ » (:J(_| B a1
_ 550 _9 90
1) HoH0 I
100 R 1 ~ 100
10 —— 10 10
2 2 2
0 K o ul
0 0 i
0.4 L T
(4 417 Tam
0 0 0
t} h(] 0
2.4 419 419
0.16 4.57 4.57

4.57



Site Name:

Location:

International Harvester Landfill
Memphis, Tennessee

SURFACE WATER OVERI AND/FLOOD MIGRATION CONMPONENT SCORESHE L

DRINKING WATER THREAT

Likelihood of Release

1. Observed Release
Potential Release by Overland Flow
2a. Containment
2b. Runoff
2c. Distance to Surface Water
2d. Potential 1o Release by Overland Flow
lines 2a x (2b + 2¢)
3. Potential 1o Release by Flood
3a. Containment
3b. Flood Frequency
3¢. Poiential to Release by Flood
(Lines 3a x 3b)
4. Potential to Releasce
(lines 2¢ + 3c¢)
5. Likelihood of Release
(Higher of lines 1 and 4)

ro

Waste Characteristics

6. Toxicity/Persistence
7. Hazardous Waste Quantity
8. Waste Characteristics

Targets

9. Nearest Intake
10. Population
10a. Level [ Concentrations
10b. Level I1I Concentrations
10c. Potential Contamination
10d. Population (lines 10a+10b+10c)
11. Resources
12. Targets (lines 9+10d+11)

Drinking Water Threat Score

13. Drinking Water Threat Score
[¢lines 5 x 8 x 12)/82500)]

3  Maximum vaiue applies 1o waste charactenstc s category
b Manmum val ue nor appiicable
¢ Donxround (o nedrest iterger

Wit d ] Molersiic e
ANaxamum Assvned Assrgrdd
~Valuwe - Nalue Nahue
SSi) o S na
1 Y
s L o 1
s - 0 ,
\l)_(_l o vh“\ o »H
W . .
S _ o “_3_5_ B
S() 23 .
A0 R 2 F S "
AN 550 0
A o Loouay _ _
S S 101 I
e 32
S0 SR | — S
o h o ] o
— b ' e
b M e
b 3] B 0
5 0 o
h 0 (0
oo 0.00 0




Site Name: International Harvester Landfill

Location: Memphis, Tennessee

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

(continued)
HUMAN FOOD CHAIN THREAT
Maximum
Likelihood of Relcase Value
14. Likelihood of Releuase 554
(Same as line 5)
Waste Characteristics
15. Toxicity/Persistence/Bioaccumulation i
16. Hazardous Waste Quantity 4
17. Waste Characteristics _looo
Targets
18. Food Chain Individual s
15. Population
19a. Level I Concentrations b
19b. Level 11 Concentrations ____h
19¢c. Potential Human Food Chain Contamination b
19d. Population (lines 19a+ 19h+ 19¢) b
20. Targets (lincs 18+19d) h

Human Food Chain Threat Score

21. Human Food Chain Threat Score
f(lines 14 x 17 x 20)/82500)]

3 Minmum value applies (o waste charactensiw s calegory
b Maxnmum value noe applicable
3 Do nx round 10 neare st imerger

foo-

Watcershed |
Assigned

. Natue

550

S()(N)()(luy__
Loy
320

960640

Witershed 2

Assigned

o Vadue
_ 0
T
)
0



Site Name: International Harvester Lanatil

Location: Memphis, Tennessee

SURFACE WATER OVERLAND FLOOD MIGRATION COMPONENT SCORE ST
(contnued)

ENVIRONMENTAL THREAT

Likelihood of Release

22. Likelihood of Release
(Same as line 5)

Waste Characteristics

23. Ecosystem Toxicity/Persistence: Bioaccumulation
24. Hazardous Waste Quantity
25. Waste Characteristics

Targets

26. Sensitive Environments
26a. Level I Concentrations
26b. Level {I Concentrations
26¢. Potential Environmental Contamination
26d. Population (lines 26a +26bh+ 26¢)
27. Targets (value on lines 26d)

Environmental Threat Score

28. Environmental Threat Score
{(tines 22 x 25 x 27),/82500)]

Witershed i

Maamum Assiened
~Value _ MValue
R 580
) o SOOOAONE
S S L)
oo 320

h i

b - 9

h 0.0003

h O.0003
b 00003
o6 ___D.Oon64

Woatcrshand 2

Assirnvd

\alue

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE — WATERSHED

29. Watershed Score
(Lines 13 +21+428)

L0 96 .065

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE — WATERSHED

30. Watershed Score
(Highest of all watersheds)

a Magmum value 3p{plestowase caaraciensues Cleg.TY
b Maxnmum value nor applicable
¢ Do round to nearest interger

100 I 96.0646'




Site Name:

Internatic nal Harvester Landfi!

[Location: Memphis Tennessee

SOIL EX POSURE PATHWAY SCORESHEET

RESIDENT POPULATION THR AT

Likelihood of Exposure

1. Likelihood of Exposure

Waste Characteristics

2. Toxicity
3. Hazardous Waste Quantity
4. Waste Characteristics

Targets

5. Resident Indivudual

6. Resident Population

6a. Level ] Concentrations

6b. Level 11 Concentrations

6c. Resident Population (lines 6a+6b)
Workers

Resources

. Terrestrial Sensitive Environments

10. Targets (lines S+6¢c+7+8+9)

=~

< 00

Resident Population Threat Score

I1. Resident Population Threat
[(lines 1 x 4 x 10)/82500)]

a Maxmum value ap{plies to was e characiensucs categ ey
b Maxmum value nor appiicable

¢ Nowealicmanmun vaiue appliestofactor. However, palmway e hased siiely on 2091w emaranmen:

[0 (PR

Macmun:
_ Nalue

R ML SEUR 27N

A
Vilue

S50

_]_ll( W
JHia
32



Site Name:
[_ocation:

Internationai Harvester Landfili
Memphis, Tennessee

SOIL EXPOSURE PATHWAY SCORESHEET

NEARBY POPULATION THREAT

Likelihood of Exposure

12. Attractiveness/Accessibility
13. Area of Contamination
14. Liklihood of Exposure

Waste Characterisiics

15. Toxicity
16. Hazardous Waste Quantity
17. Waste Characteristics

Targets

18. Nearby Indnudual

19. Population Within One Mile
20. Targets (lines 18+19)

Nearby Population Threat Score

21. Nearby Population Threat
[(lines 14 x 47 x 20)/8250(0)}

SOIL EXPOSURE PATHWAY SCORE

22. Soil Exposure Pathway Score (Ss)
(Lines 11 + 21)

3 Ma omum value apipliestowase charactensiics caleg vy
h Ma umum val ue nar applicable

No specific manmum value applies 1o factar. Howe ver, palbw.ry scire hased sively o

{continued)

ASIFENTHINEY
\alue

Y
[0
SMio

L
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\aiue
N
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Site Name: International Harvester Landfiii

Location: Memphis, Tennessee

AIR MIGRATION PATHWAY SCORFSHEET

Likelihood of Releuse

1. Observed Release
Potential 1o Release
2a. Gas Potentivl to Release
2b. Pariculate Potential 1o Release
2¢.  Potential to Release
(Higher of lines 2z and 2b)

3. Likelihood of Release

(higher of lines 1 and 2¢.}

v

Waste Characteristics

4. ToxicityMobility
5. Hazardous Waste Quantity
6. Waste Characteristics

Targets

7. Nearest [ndividual
8. Population

8a. Level I Concentrations

8b. Level 11 Concentrations

8c. Potential Contamination

8. Population (lines 8a+8b+&¢)
9. Resources
10. Sensitive Environments

10a. Actual Contamination

10b. Potential Contamination

10c. Sensitive Environments (lines 10a+10b)
11. Targets (lines 7+8d +9+ 10c)

Groundwater Migration Pathway Score

12. Pathway Score (Sa)
[(lines 3 x 6 x 11)/82500]

) Maxmum velue 3pples towaste charactensics category
b Maxmum val ue nor applicable

No spealicmanmum value applics to fictor. However, Pathway s ore hased sadely noxens .

Manirem
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HRS Scoresheets
Scenario #3

Site Name: {n ternational f—/_a_ryester Lanctl

Location: Mempnis, Tennessee

SITE SCORING SUMMARY

Groundwater Migration Pathway Score 4.57

96065

(0).0]

Air Migration Pathway Score 3.44

Overall Site Score



APPENDIX C

SITE INSPECTION WORKSHEETS

This appendix consists of worksheels that can be used to generate an S site score.
Completion of these worksheets is not required, but the S! investigator must evaluate an SI
score, either by these worksheets, PREscore, or other Regional scoring tools.

The worksheets consist of instructions and cata tabies 10 be filled in with scores from HRS
reference tables. The data tables may also call for Data Type and References.

DATA TYPE: The Data Type columns should be filled in with an H, Q, or + if the
data are HRS quality and well documented. The Data Type column shouid be filied
in with an E, X, or - if the data represent estimates, approximations, or are not fully
documented. This type identifies data gaps for the expanded Si to investigate.

REFERENCES: The Reference columns should be filled in with coded reference
numbers. The numbered reference list should be attached or the numbering shouid
be cross-referenced to the S! Narrative Report.

The Sl investigator will need the current Superfund Chemical Data Matrix (SCDM) OSWER
Dire.tive 9345.1-13 (revised semi-annually) 1o complete these worksheets,




SITE INSPECTION WORKSHEETS

CERCLIS IDENTIFICATICN NUMSER;

SITE LOCATION

SITzZ NAME: LEGAL, COMMON, OR DESCRPTIVE NAME OF SITE

7

STREET ADDRESS, ROUTE, OR SPECIFIC LOCATION IDENTIFIER

CiTY

STATE Z2IP CODE

!
i .

TELEPHONE
¢ )

COQRDINATES: LATITUDE anc LONGITUDE

.o

- —~

—

TOWNSHIP, RANGE, AND SECTION

OWNER/OPERATOR IDENTIFICATION

-y - -

- —_—

OWNER OPERATOR
OWNER ADDRESS OPERATOR ADDRESS
CITY CiTY
STATE ZIP CCDE TELEPHONE STATE 2IP CODE TELEPHONE
- . : ( } ( )
SITE EVALUATION
AGENCY/ORGANIZATION
- /'
INVESTIGATCR
— ’ b !
CONTACT
“ I o- . v Oy
ADDRESS
CiTY STATE Z\P CODE
-
TELEPHONE

C-3




GENERAL INFORMATION

Site Description and Operational History: Provide a brief cescnption of the si'e and its

cperational hustory. State the site name, owner, operaior, type of facility and cperaticne, sTe ' prooany,

active or inactive status, anc years of waste generzlion. Summarize waste treatment, sicrage. or cs-2sa,
Zooumentes o

activities that have or may have occurred al the site; note whether these aztivities are dccy-
afieged. Identify all scuce types arc prior spilis, floocs, ¢ fires. Summarize highlighis ¢f the FPA 211

other investigations. Cite references.




GENERAL INFORMATION (continued)

Slte Skeich: Provice a sketch of the site. Incicate a:l pertinegnt features of the site arz nearcy
gnvircnmanig inZluzing sources cf wastes, areas of visible and buned wastes, bui'dings. resicencs

access roacs, parking areas, fences, fields, drainags pattems, wa'er bedies, vegelaticr, welis, s=n
envircnmenis, anc olher features.

" on




GENERAL INFORMATION (continued)

Source Descriptions: Describe all scurces at the site. identify source type and relate 1o was'e
dispesai operaticns. Provide source dimensions and the best available waste qurm 1y ‘rformaticn

Cescribe the congition of sources and all containment structures. Cite reference

SOURCE TYPES

‘eg

Landflll: A man-mace {by excavation ¢r construction} cr natura! hele in the ground into which was!
have come 10 be disposed by backtilling, or by contemporaneous scil deposition with was:e dispesa.

Surface Impoundment: A natura! topographic depression, man-made excavation, or diked area
primarily formed from earthen materials (lined or unlined) and designed 1o hold an accumulaton of iguiz
wasles, wastes containing free liquids, or sludges not backfilied or otherwise covered; depression may ke
wet with exposed liquid or dry if deposited liquid has evaporated, volatilized or leached; structures tha!
may be described as lagoon, pond, aeration pit, settling pond, tailings pond, sludge pit; also a surface
impoundment that has been covered with soil alter the final deposition of waste materials (i.e., buried or
backfilled). .

Drum: A portable container designed 1o hold a standard 55-gallon volume of wasles.

Tank and Non-Drum Container: Any device, other than a drum, designed to contain an
accumulation of waste that provides structural supporn and is constructed primarily of fabricated materials
(such as wood, concrete, steel, or plastic); any perntable or mobile device in which waste is slored or

otherwise handled.

Contaminated Soil: An area or volume of soil onto which hazardous substances have been sgiiled,
spread, disposed, or deposited.

Plle: Any non-containerized accumulation above the ground surface of solid, non-flowing wastes:
includes open dumps. Some types of waste piles are:

« Chemical Waste Pile: A pite consisting primarily of discarded chemical products, by-
products, radioactive wastes, or used or unused feedstocks.

« Scrap Metal or Junk Pile: A pile consisting primarily of scrap metal or discarded durable
goods (such as appliances, automobiles, auto pars, batteries,
etc.) composed of materials containing hazardous substances.

+ Tailings Pile: A pile consisting primarily of any combination of overburden from
a mining operation and tailings from a mineral mining,
beneficiation, or processing operation.

» Trash Pile: . A pile consisting primarily of paper, garbage, or discarded rien-
durabie goods containing hazardous substances.

Land Treatment: Landfarming or other method of waste management in which liquid wastes or sludges
are spread over land and tilled, or liquids are injected at shallow depths inlo soils.

Other: Sources not in categories listed above.

C-6
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GENERAL INFORMATION (continued)

Irciude descriplion of Contairmeant per cathway 'or grou:
Jend 6

" Spurce Description:
Ta ‘& 3-2), striace waler isee HRS Tadle 4-2}, anc air (see HRS Tabies 6
. =~
— !
4 i e o - .
r t L L b L . -

Hazardous Waste Quantlty (HwQ) Calculation:
and 5-2).

AR

SI Tables 1 and 2 (See HRS Tables 2-5, 2-&

HWQ=| o

(L

Attach additional pages, it necessary

C-7




S! TABLE 1: HAZARDQOUS WASTE QUANTITY (HWQ) SCORES FOR SINGLE
SITES AND FORMULAS FOR MULTIPLE SQURCE SI!TES
Singie Source Sites
(assigned HWQ scores!
(Column 1) (Column 2) (Cotumn 3) (Cclumn 4,
TIER Source Type HWQ = 10 HWQ = 1CC
HWQ wm 1 1
Hazardous
Constituen:
A Quantity data are
complete
crardous N/A >100 10 10,000 lbs
Quentlty HWQ =10 4
Hazardous
Constituent
Quantity data are
not complets
B
Hazerdous
Westestream N/A < 50¢,000 bs >500,00C to 50 millior Ibs
Quantity
Landfill s 6.75 mitiion {13 >6,75 million 10 €75 milon 5
< 250,000 yd3 >250,000 to 25 miflion yd?
Surface <8,750 f13 »6,750 to 675,000 #3
impoundmant €250 yd3 >250 16 25,000 yd 3
Drums <$1,000 drums >1,00C to 100,000 drums
Cc Tanks and non-drum | $50,000 galions >50,000 tc 5 million gallons
8
Volums conlainers
Contaminated soil | <6.75 miilion #3 >6.75 million to 675 million #3
£250,000 yd3 >252,000 to 25 million yd3
Pile <6,750 #13 >6,750 to 675,000 #3
<250 yd? >250 1o 25,000 yd?
Othar 6,750 #3 >6,750 to 675,000 #3
£250 ya? >250 t0 25,000 yd?
Landfill <340,000 f< »340,000 10 34 million #t<
<7.8 acres >7.8 to 780 acres
Surface £1,300 #2 >1,300 to 130,000 h2
D impaundment $0.029 acres ->0.028 to 2.9 acras
Aree Contaminated soil | $3.4 million #2 > 3.4 million to 340 million #2
<78 acres > 78 to 7,800 acres
Pile $1,300 f12 >1,300 to 130,000 12
£0.029 acras »>0.029 t0 2.9 acres
Land treatment <€27,000 12 »27.000 to 2.7 million 12
<0.62 acres >0.62 10 62 acres

C-8
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TABLE 1 (CONTINUED)
Single Source Sites Multiple
(assizned HWQ sceres) Scurce Sites’
(Column 3) (Colamn &) (Column 7) {Column 2) {Column 1
Diviscrs for
HWwQ = 10,000 HWQ = Assigning Scurce Type TiER
1,000,000 Source WG
Values
A
Hazardeus
>1C.000to  million lbs > 1 millien lbs bs + 1 N/A Constituent
Quantity
50 miili Sbilion b > S pillion lbs {bs + 5,000 N/A B
> muhon tc ithon IBs § ' Hazardeus
Wastestresm
Quantity
»>675 miilion to 67.5 billion 19 > 67.5 billion 13 f1¥ -« 67,500 Landfill
>25 million to 2.5 billion yd? > 2.5 billion yd3 yd? + 2,500
»675,0C0 1o 67.5 million ft3 > 67.5 miflion f3 13+ 67.5 Surface
>25,000 1o 2.5 million yd? > 2.5 miltion yd® yd3«2.5 Impoundment
>100,000 to 10 milion drums > 10 million drums drums « 10
Crums
>5 million to SOC million galions | > 500 million gallons | gailons + 500 C
Tanks and non-drum Volume
containers
»>675 million to 67.5 billion 3 [ > 67.5 billion 12 2 + 67,500
»25 milfion to 2.5 billion yd3 > 2.5 billion yd® yd3 + 2,500 .| Contaminated Soll
>675,000 to 67.5 million 13 > 67.5 million #t3 13 +67.5
525,000 to 2.5 million yd? > 2.5 million yd? yd?+ 2.5 Pile
>E75,000 to 67.5 million 113 > 67.5 miltion #t3 #3+675
»25.000 to 2.5 million yd3 > 2.5 million yg? yd2+ 2.5 Other
>34 million to 3.4 billion ft< > 3.4 billion 1< #1< + 3,400 Landliil
>780 to 78,000 acres »78,000 acres acres + 0.078 N
>130,000 to 13 million #12 > 13 million #2 #2+ 13 Surface
>2.9 to 290 acres > 290 acres acres + 0.00029 | impoundment D
> 340 million to 34 billion fi2 > 34 billion 12 f#12 « 34,000 Ares
> 7,800 to 780,000 acres > 780,000 acres acres + 0.78 Contaminated Soll
> 130,000 1o 13 million #2 > 13 million %2 #2413
> 2.9 10 290 acres > 290 acras acres + 0.00029 | Pils
>2.7 million 1o 270 millicn #2 > 270 million ft2 #2 4+ 270
>62 10 £.2C0 acres > 6,200 acres acras + 0.0062 Land Treatment

C-9
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HAZARDOUS WASTE QUANTITY (HWQ) CALCULATION

Far each migration pathway, evaluate HWQ associated with sources that are availakie fie | incompizten
comained, to migrate to that pathway. (Note: If Actual Contaminaticn TaGe!s exist fcr groung wa's-,

%)

o

W
"N

suriace wa'er, or air migraticn pathways, assign the calculated HWQ score or 100, whichevear is gre
the HWQ score for that pathway.) For each source, evaluate HWGC for one ¢cr morse of ths fou- tiers S
Table 1; HRS Table 2-5) for which data exist: constituent Guantity, wastestream gquan:ity, source vziume,
and scurce area. Select the tier that gives the highest value as the source HWQ. Select the soLrce

volume HWQ rather than source area HWQ if data for both tiers are available.

Column 1 of Sl Table 1 indicates the quantity tier. Column 2 lists scurce types for the four tiers. Columns
3. 4, 5, and 6 provide ranges of waste amount for sites with only one source, corresponding tc HWC
scores at the tops of the columns. Column 7 provides formulas to obtain source waste quantiity values at

sites with multipie sources.

1. Identity each source type.
2. Examine all waste quantity data available for each source. Record constituent quantity and waste

stream mass or volume. Record dimensions of each source.

3. Convert source measurements to appropriate units for each tier to be evaluated.

4. For each source, use the formulas in the last column of S! Table 1 to determine the waste quantity
value for each tier that can be evaluated. Use the waste quantity value obtained from the highest tier
as the quantity value for the source.

5. Sumthe values assigned to each source to determine the total site waste quantity.

6. Assign HWQ score from S Table 2 (HRS Table 2-6).

Note these exceptions 10 evaluate soil exposure pathway HWQ (see HRS Table 5-2):

. The divisor for the area (square leet) of a landfill is 34,000.

. The divisor for the area {square feet) of a pile is 34,

«  Wet surface impoundments and tanks and non-drum containers are the only sources for which

velume measurements are evaluated for the soil exposure pathway.

S! TABLE 2: HWQ SCORES FOR SITES

Slte WQ Total HWQ Score
0
13 t0 100 1b
> 100 10 10.000 100
> 10.000 to 1 million 10,000
> 1 millicn 1,000,000

2 If the WQ total is between 0 and 1, round it 1o 1.
b 1t the hazardous constituent quantity data are not complete, assign the score of 10.

C-10
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Ground Water Observed Release Substances Summary Table

——t o

On Si Table 4, list the hazardous sutstances associaled with the site detacted in ground wa'er samoiss
forthat aguifer. Include cnily those substances direclly cbserved cr with corcentrations s.gnifizan i,
greater than background levels. Cbtain texicty values from the Supertund Chemiczl Cata Matrx 122 oN
Assign mobility a value of 1 for all cbserved release substances regardless ¢f the aqui‘er being evaluatez.
For each substance, multiply the toxicity by the mobility to obtain the toxicity/mobility factcr value: enter

the highest toxicity/mobility value for the aquiter in the space proviced.
Ground Water Actual Contamination Targets Summary Table

If there is an observed release at a drinking water well, enter each hazardous substance meeting the
requirements for an observed release by well and sample ID on SI Table 5 and record the detected
concentration. Obtain benchmark, cancer risk, and reference dose concentrations from SCOM. For MCL
and MCLG benchmarks, determine the highest percentage of benchmark obtained for any substance.
For cancer risk and reference dose, sum the percentages for the substances listed. If benchmark, cancer
risk, or reference dose concentrations are not available for a particular substance, enter N/A for ihe
percentage. if the highest benchmark percentage or the percentage sum calculated for cancer risk or
reference dose equals or exceeds 100%, evaluate the population using the well as a Level | target. i
these percentages are less than 100% or all are N/A, evaluate the population using the well as a Leve! ||

target for that aguifer.
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GROUND WATER PATHWAY
GROUND WATER USE DESCRIPTION

Desaribe Ground Water Use within 4 Miles of the Sile:

Descr te generalized siratigraphy, aquifers, municipa: anc privale we. s

Show Calculations of Ground Water Drinking Water Populations for each Aqulier:
Provide apportionment calculations for biended supply systems.

County average number of persons per household:

e b= Reference D
. i !
Lo . F : [ ! L.
[ S (f ¢ “ = - el -
- — -
P P - 2.7 - 7 ; .
e - Vo - - - ~
7 - —
P —Y e T - -
| \,l boo oo L L / "o - g
&_————-A/ ¢
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GROUND WATER PATHWAY WORKSHEET :
IP‘” o o~
LIKELIHOOD OF RELEASE Store i

7. CBS8ERVED RELEASE: It sampung daiz o cwect cbservation
-~ P
\d

suppon a release o the aguifer, assigr a score ¢f 550. Rece!
observed release substarces on Si Tanle 4

2. POTENT:AL TO RELEASE: Depth ic aguifer: fees. If
sarmpling data do not support a release tc the aguiler, and the site is
in karst terrzin or the depin to aquifer is 70 feet or less, assign a y
scere of 500; otherwise, assign a score of 340. Optionally,
evaluate polential to release according to HRS Section 3.

LR =| "~

TARGETS

Are any weils part of a blended system? Yes No
If yes, atiach a page 1o show apportionment calculations.

3. ACTUAL CONTAMINATION TARGETS: If analytical evidence
indicates that any target drinking water well for the aquiler has been
exposed to a hazardous substance from the site, evaluate the -
factor score for the number of people served (S! Table 5).

Level | people x 10 =
Level ll: people x 1 = Total =

4. POTENTIAL CONTAMINATICN TARGETS: Determine the number
of peaple served by drinking water wells for the aquifer or overlying
aquilers that are not exposed to a hazardous substance from the _ 3

. site; record the population for each distance calegory in Si Table 8a ’
or 6b. Sum the population values and multiply by 0.1.

5. NEAREST WELL: Assign a score ot 50 for any Level | Actual
Contamination Targets for the aquifer or overlying aquifer. Assign a
score of 45 if there are Level li targets but no Level | targets. If no
Actual Contamination Targets exist, assign the Nearest Well score © ~ -
from SI Table 6a or 6b. If no drinking water wells exist within 4 miles,
assign 0.

6. WELLHEAD PROTECTION AREA (WHPA): If any source lies
within or above a WHPA for the aquifer, or if a ground water
observed release has occurred within a WHPA, assign a score of
20: assign 5 if neither condition applies but a WHPA is within 4
miles: otherwise assign 0.

7. RESOURCES: Assign a score of 5 it one or more ground water
resource applies; assign 0 if none applies.

« Imigation {5 acre minimurm) of commercial food crops or
commercial forage crops

Watering of commercial livestock

tngredient in commercial food preparation 90w
Supply for commercial aquaculture

Supply for a major or designated water recreation area,
excluding drinking water use

Sum of Targets T=jr - v ° - ¢

C-15
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GROUND WATER PATHWAY WORKSHEET (concluded)

WASTE CHARACTERISTICS Score

I )
ry O o
G o
. 0N

8. If any Actuai Contamination Targets exist for the aguifer or
overlying aqui‘ers, assign the caicuiated hazardous waste
quantity score or a score of 100, whichever is greater; if no Actual
Contamination Targets exist, assign the hazardous waste
quantity score calculated for sources available to migrate to
ground water.

9.  Assign the highes! ground water toxicity/mobility value from S|
Tabie 3 or 4.

10. Multiply the ground water toxicity/mobility and hazardous waste
quantity scores. Assign the Waste Characteristics score from the
table below: (from HRS Tabie 2-7)

Procuct WC Score
3] 0

»>01c <10 1

1010 <100 2

10010 <1,C00 3

1,000 10 < 10,000 6 i -
10,000t0 <1E + 05 10

1E+ 0510 <1E + 06 18

1E+ 0610 <1E+07 32
1E+0710<1E+C8 56

1E + 08 or greater 100

wC

Multiply LR by T and by WC. Divide the product by 82,500 to obtain the ground water
pathway score for each aquifer. Select the highest aquifer score. If the pathway score is
greater {han 100, assign 100.

LR X T X WC

GROUND WATER .PATHWAY SCQREZ 82,500
) T4 2 - . 2 -
~ - . % - - § - -7 é—' [l

C-18
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SURFACE WATER PATHWAY

Sketch of the Surface Water Migration Route:

Label all surface waler bedies. Incluce renof! rovte end drainage Srelion probatle pointcfern
15-mue target distance limit. Mark sample ‘ccations. iniakes, fisheries, and sensitive env.ronmen
Ing.cate ticw Zirecticns, tica! ‘riluence. anc rate.

C-19




SURFACE WATER PATHWAY

Surface Water Observed Reiease Substances Summary Table

On Si Tabie 7, kst the hazzrdous substznces detected in surface water sampiss ior ihe wa'er
can be aftricuied tC the site. Incluce cnly those substances in observed releases {direct observaicr) or
with concentration levels significantly above background levels. Obtain loxicity, persisience,
bicaccumulation potartial, and ecotoxicity values frcm SCDM. Enter the highest toxicity/persistence,
toxicity/persistence/bicaccumulation, and ecotoxicity/persisience/ecobicaccumulation vaiues in the
spaces provided.

. TP = Toxicity x Persisterce
- TPB = TP x bicaccumulation
+ ETPB = EP xbicaccumulation (EP = ecotoxicily x persistence)

Orinking Water Actual Contamination Targets Summary Table

For an observed release at or beyond a drinking water intake, on S! Table 8 enter each hazardous
substance by sample 1D and the delected concentration. For surface waler sediment samples detecling a
hazardous substance at or beyond an intake, evaluate the intake as Level |f contamination. Obtain
benchmark, cancer risk, and reference dose concentrations for each substance from SCDM. For MCL and
MCLGC benchmarks, determine the highest percentage of benchmark obtained for any substance. For
cancer nisk and reterence dose, sum the percentages of the substances listed. If benchmark, cancer risk,
or relerence dose concentrations are not available for a particular substance, enter N/A for the

percentage. If the highest benchmark percentage or the percentage sum calculated for cancer risk or
reference dose equals or exceeds 100%, evaluate the population served by the intake as a Level | target.
if the percentages are less than 100% or all are N/A, evaluate the population served by the intake as a

Level |l targel.
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SURFACE WATER PATHWAY
LIKELIHOGD OF RELEASE AND DRINKING WATER THREAT WORKSHEET

LIKELIHOOD OF RELEASE- =2
OVERLAND FLCOD MIGRATION Scere yoe  Relg

1. CESERVED RELEASE: W samping datz or direst ocservation !
sucpon areiease lo sunace waler in the watershed, assign @ scere
of £50. Record ctsensed ralease substances on Sl Takbe 7.

2. POTENTIAL TO RELZASE: Distance 1o surface water: ____ (feet)
If sampling data do not support a release 1o surface water in the
walershed, use the 1atie below to assign a score from the table
below tased on disiance {0 surtace water and ticod frequency.

Distance 1o surtace waier <2500 leet 500
Distance to surface waier >2500 feet. and:.
Site in annual or 10-yr floodplain 500
Site in 100-yr ficodplain 400
Site in 500-yr tloodplain 300
Site outside 533-yr floodplain 100
Optionally, evaluate surface water potential to release - =
accorgding 1o HRES Section 41212 -
tR=] - =
LIKELIHOOD O©OF RELEASE Data
GROUND WATER TO SURFACE WATER MIGRATION Score Tvpe FHefs

1. OBSERVED RELEASE: If sampling dala or direct observation
support a release to surface water in the watershed, assign a score
of 550. Record observed release substances on Sf Table 7.

NOTz: Evaluate ground water fo surface water migration only for a
surface water body that meets all of the following conditions:

1} A portion of the surface water is within 1 mile of site sources having
a containment factor greater than 0.

2) No aquifer discontinuily is established between the source and the
above porticn of the surface water body.

3) The top of the uppermest aquifer is at or above the bottom of the
surface water. :

Elevation of top of uppermost aquiter

Eievation of bonom of surface water body

2. PC ENTIAL TO RELEASE: Use the ground water polential 1o
ease. Optionally, evaluate surface water potential 1o release
accordmg 1o HRS Section 3.1.2.

LR =
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SURFACE WATER PATHWAY

LIKELIHOOD OF RELEASE AND DRINKING WATER THREAT WORKSHKEZT
"(CONTINUED)
Daa
DRINKING WATER THREAT TARGETS Score Tyoe  Fals

Record the water tody type, flow, and number of people servec by
each drinking water intake within the target distance limit ir the
watershed. If there is no drinking water intake within the target
distance limit, assign 0 to factors 3, 4, and 5.

Intake Name Waiter Bogy Type Fiow Pecple Served

Are any intakes part of a blended system? Yes No _~7
it yes, attach a page to show apportionment calculations.

3. ACTUAL CONTAMINATION TARGETS: If analytica! evidence
indicates a drinking water intake has been exposed to a hazardous
substance from the site, list the intake name and evaluate the factor
score for the drinking water population (SI Table 8).

H

Level It people x 10 =
Level ll: peoplex1 = Total =

(™

4. POTENTIAL CONTAMINATION TARGETS: Determine the number
of people served by drinking water intakes for the watershed that
have not been exposed to a hazardous substance from the site.
Assign the population values from Sl Tabie 8. Sum the values and
multiply by 0.1.

5. NEAREST INTAKE: Assign a score of 50 for any Level | Actual
Contamination Drinking Water Targets for the watershed. Assign a
score of 45 f there are Level Il 1argets for the watershed, but no
Level I targets. it no Actual Contamination Drinking Water Targets
exist, assign a score for the intake nearest the PPE from S! Table 9.
f no drinking water intakes exist, assign 0.

6. RESOURCES: Assign a score of 5 if one or more surface water
resource applies; assign 0 if none applies.
+ lrrigation (5 acre minimum) of commercial food crops or
commercial forage crops
+  Watering of commercial livestock
» Ingredient in commercial food preparation
«  Major or designated water recreation area, excluding drinking

water use

SUM OF TARGETS T=

C-24
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SURFACE WATER PATHWAY

Human Fcod Chain Actual Contamination Targets Summary Table

Cn S Table 10, list the hezarcous substances detectad in sedimenl, aquecus, sessile benins or
tissue, or fish tissue samples (taken from fish caught within the bocundaries ¢! tha observes re'ezes
sampie ID and concentraticn. Evaluate fisheries within the boundaries of cbserved releases dalectex ty
sediment or agueous samples as Level I, i at least one cbserved release substance has a
bioaccumulation potential tactor value of 500 or greater (see Sl Table 7). Obtain Dencnmark, cancer 1 sx
and reference dose concentrations from SCOM. For FDAAL benchmarks, determine the highes:
percentage of benchmark obtained for any substance. For cancer risk and reference dcs2. sum ths
percentages for the substances listed. If benchmark, cancer risk, or reference dose concentrations ars

not available for a particular substance, enter N/A for the percentage. If the highest benchmark
percentage sum calculated for cancer risk or reference dose equals or exceeds 100%, eva'ua‘e this
portion of the fishery as subject to Level | concentrations. If the percentages are less than 100% or a't are
N/A, evaluale the fishery as a Level [l target.

Sensitlve Environment Actual Contamination Targets Summary Table

On Si Table 11, list each hazardous substance detected in agueous or sediment samples at or beyend
wetlands or a surlace water sensitive environment by sample ID. Record the concentration.
contaminated sediments or tissues are detected at or beyond a sensilive envircnment, evaluate the
sensitive environment as Leve! ll. Obtain benchmark concentrations from SCDM. For AWQC/AALAC
benchmarks, determine the highest percentage of benchmark of the substances detected in agqueous
samples. if benchmark concenirations are not available for a particular substance, enter N'A for the
percentage. lf the highest benchmark percentage equals or exceeds 100%, evaluate that part ¢! the
sensitive environment subject 1o Level [ concentrations. If the percentage is less than 10C%, or ail are
N/A, evaluale the sensitive environment as Level Il

C-26
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SURFACE WATER PATHWAY (continued)
HUMAN FOOD CHAIN THREAT WORKSHEET

HUMAN FOCD CHAIN THREAT TARGETS

1

wn

Reccra the walar body type anc fiow for each fishery with.n the
target distarce limit. If there is no fishery within the target
distance imit, assigr. a score of 0 at the bottom of this page.

Fishery Namei' <~ Water Body_ . .- . Flowzz~, cts
Species_= - Z - Production___ > = = Ibs/yr
Species Production bs/yr

Fishery Name Water Body Flow cis
Species Production Ibs/yr
Species Production Ibs/yr

Fishery Name Water Body Fiow cls
Species Production ibslyr
Species Production ' lbs/yr

FOOD CHAIN INDIVIDUAL

7.

ACTUAL CONTAMINATION FISHERIES:

If analytical evidence indicates that a fishery has been exposed to
a hazardous substance with a bicaccumulation factor greater than
or equal to 500 (S| Table 10), assign a score of 50 i there is a
Level I fishery. Assign 45 if there is a Level Il fishery, but no Level
I fishery.

POTENTIAL CONTAMINATION FISHERIES:

It there is a refease of a substance with a bioaccumuiation factor
greater than or equalto 500 to a watershed centaining fisheries
within the target distance limit, but there are no Level | or Level |l
fisheries, assign a score of 20.

If there is no observed release to the watershed, assign a value
for potential contamination fisheries from the table below using
the lowest flow at al! fisheries within the target distance limit:

Lowest Flow FCl| Value
<10 cis 20
1010 100 cfs 2
>100 cfs, coastal tidal waters,
oceans. or Great Lakes 0
3-mile Mixing zone in quiet 10
flowing river
7~
FCl Value = !

SUM OF TARGETS T

"
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SURFACE WATER PATHWAY (continued;
ENVIRONMENTAL THREAT WORKSHEET

o a surdace waterbooy sumzon

/mer meas.rng e~gin ot weliands that are iczated orn beth sides
frontageiengine Fora seasdive environment that is more than one 1ype, assign & value for eacn t, oz
Daia
ENVIRONMENTAL THREAT TARGETS Score Tvce ©Sa'c

Reccrc the waler body type and flow 1or each surface water
sensitive envircnment within the target distance ‘see S! Table 12).
11here is no sensitive environment wiihin the targe! distance limit,
assign a score of C at the bottom ¢f the page.

Erviecmert Name Waler Beay Type Ficw
4 Lo o P Jion,  Cls
c . T e E ¢ r_ cfs
cfs
cls
cfs

9. ACTUAL CONTAMINATION SENSITIVE ENVIRONMENTS: H
sampling data or direct observation indicate any sensitive
environment has been exposed 10 & hazardous substance from the
site, recerd this information on S| Table 11, and assign a factor
value for the environment (S! Tables 13 and 14).

Envirenment Name Environment Type and Mcuitiplier {10 for | Product
Vaiue (Si1 Tabies 13 & 14) {Level |, 1 for
Leve I
. i
X =
X =
X =

Sum =

10. POTENTIAL CONTAMINATION SENSITIVE ENVIRONMENTS:

Flow Duticn Weight Environmeant Type an¢ Pot. Product

(S! Table 12) Value (S! Tables 13 & 14} | Cont.

/'Jtcfs A x| « ;’111{0 x ([01= |7 e

‘LCfS s trco\ x D e g0 2 x101= |- IAATA
s X x{01=
cis X X[01=
cfs X X {01~

Sum =

T= -
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S| TABLE 13 (HRS TABLE 4-23!:

SURFACE WATER AND AIR SENSITIVE ENVIRONMENTS VALUES

SENSITIVE ENVIRCNMENT

|ASSIGHED |

Criczrnacralicr Fecera: CESIGraies encangered 57 INTg8lEnEC Spelies

Marna Sanciiary

Natcnai Parx

Cesignaiec Federat Widernsss Arga

Ecciogically imperant areas idertified under the Coastai Zone Widsrness Act

Sersitva Araas icentified uncer the Nationai Estuary Prog-am or Near Coas:al
Water Prcgram ci the Clean Water Act

Critical Areas identifiec uncer the Cisan Lakes Program of the Clean Water Ac:
(subareas in lakes or ertire small lakes)

Naticral Monument (ar pathway cniy)

National Seashcre Fecreaticn Area

Nationa! Lakeshora Fecreaticn Area

«~ -

VALUE

!

Hapitat krown toc be usec by Fecerai designated or proposed ancangered of threatenec species

Naticnal Preserve

National ar State Wildlife Refuge

Unit of Coastal Barrier Rescurces System

Coastal Barrigr (unceveicoed)

Feceral iand designateq ‘cr the proteciion of natural ecesystems

Acdministratively Propcsed Federal Wiicerness Area

Spawning areas cntical for the maintenance cf fish/sheltish species within a
river system, bay, or estuary

Migratory palthways and feecing areas critical for the maintenance of
anacremous fish species wrthin river reaches cr areas in laxes or coastal
udal waters in which the fish spend extended periocs of time

Terrestnal areas utilized by !arge or dense aggregatior.s of vertebrate animals
(semi-aquatic foragers) for breeding

National nver reach desicnated as recreaticral

~1
(W2

Hapnat known 1o e usec by State cesignated endangeres cr threatensec species

Habrtat known to be usecd by a species under review as to s Federal encangared
or threatened status

Coastal Barrier (pantially developad)

Federally dasignated Scenic or Wild River

State land casignatec ‘cr wiicliie or game management

State desigrated Scenic or Wild River

State designated Natural Area

Panticular areas, relativelv small in size. important to maintenance of uniaue bictic communities

25

State cesignateqa areas fcr the protecticn of maintenance of agualic (fe under the Clean Water
Act

Weltlancs See Si Table 14 (Surtace Waler Patnway) or Sl Table 23 (Ar Pathway)

S| TABLE 14 (HRS TABLE 4-24): SURFACE WATER
WETLANDS FRONTAGE VALUES

Total Length of Wetlands Assigned Value
Less than 0.1 mile o}
0.1 10 1 mile 25
Greater than 1 to 2 miles 50
Greater than 2 to 3 miles 75
Greater than 3 1o 4 miles 100
Greater than 4 10 8 miles 150
Greater than 8 to 12 miles 250
Grezaterthan 12 to 16 miles 350
Grezter than 16 1o 20 miles 450
Greater than 20 miles 500
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SURFACE WATER PATHWAY (concluded)
WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORE SUMMARY

WASTE CHARACTERISTICS Score
14. If an Actual Contaminat.on Target (crink.ng water, human food
chain, or environmental threat) exists for the watershed, assign
the calculated hazardous waste qQuantity score, or a score of 109, el
whichever is greater.
15. Assign the highest value from Si Table 7 (observed release} or Si
Table 3 (no observed release) for the hazardous substance waste
characterization factors below. Multiply each by the sutace water
hazargeus waste quantity score and determine the waste
charactenstics score lor each threat.
WC Score ({from Table)
: Substance Value HWQ Product {Maximum of 100)
Orinking Water Threat e B ) ) -
Toxicily/Persistence - X T - T
Food Chain Threat
Toxicity/Parsistance O - : e
Bioaccumulation ] x -] T
Environmental Threat
Ecotoxicity/Persistance/| .. - C : : T
Ecobicaccumulation X - - -
Product WC Score
0 0
>0 to <10 1
10 10 <100 2
100 0 <1,000 3
1.000 10 < 10,000 5
10,000 10 <1E + 05 10
1E+ 0510 <1E + 08 18
1E+ 06t <1E + 07 32
1E+C710<1E+ 08 56
1E+ 08t <1E+ 09 100
1E+ 0910 <1E+ 10 180
1E+ 10w <E+ N 320
1E+ 1110 <1E+12 560
1E + 12 or greater 1000

SURFACE WATER PATHWAY THMREAT SCORES

Pathway Waste Threat Score
Likelihood of Release | Targets (T) Score Characteristics (WC)
Threat (LR) Score Score {determined LRx T x WC
above) 82,500
Drinking Water o {maximum of 100}
} V7, 2 5 .
Human Food Chain " T i N (ma}(imum of 100}
A2 ’ oo i [ I PN Lo
ot x"’s-_LL()é
Environmental . {maximum of 60)
AN o Lo T £ LI LT

SURFACE WATER PATHWAY SCORE
(Drinklng Water Threat + Human Food
Chain Threat + Environmental Threat)

C-33

(maximum of 100)

34




SOIL EXPOSURE PATHWAY
If there is no observed contamination (e.g., ground water plurte with no known surface socrzel, o e
evaugle the soil exposure gatiway. Discuss evidsrze for no §oil expesure pathway.

Soll Exposure Resident Population Targets Summary

For each propeny (Cuplicate page 35 as necessary):

If there is ar area of observed contamination on the preperty and within 200 feet ¢f a residence, scrzz!, or
day care center, enter on Tabie 15 each hazardous substance by sample |D. Record the detected
concentration. Obtain cancer risk, and reference dose concentrations from SCDM. Sum the cancer riek
and reference dose percentages for the substances listed. |f cancer risk or reference dose

concentrations are not available fer a particular substance, enter N/A for the percentage. If the perceriage
sum calculated for cancer risk or reference dose equals or exceeds 100%, evaluate the residents and |
students as Leve! |. If both percentages are less than 100% or all are N/A, evaluate the targets as Levei II.
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LIKELIHOOD OF EXPOSURE Sccre

SOIL EXPOSURE PATHWAY WORKSHEET
RESIDENT POPULATION THREAT

1.

OBSERVED CONTAMINATICN: {f evidence Incicates prasence of
observed contamination (depth of 2 feet or less), assign a scare of
§50; otherwise, assign a 0. Note that a likelihood of exposure
score of O resulls in a soil exposure pathway score of 0,

TARGETS

LE =| - r

2.

RESIDENT POPULATION: Determine the number of people
occupying residences or attending school or day care on or within
200 feet of areas of observed contamination (HRS section 5.1.3).

people x 10

people x 1 = Suncz

RESIDENT INDIVIDUAL: Assign a score of 50 if any Level |
resident population exists. Assign a score of 45 if there are Level ||
targets but no Level [ targets. If no resident population exists (/.e.,
no Level | or Level Il targets), assign 0 (HRS Section 5.1.3}.

WORKERS: Assign a score from the table below for the lotal
number of workers at the site and nearby facilities with areas of
observed contamination associated with the site.

Number of Workaers Score

0 Y

110 100 5

101 t0 1.000 10

>1,000 15

TERRESTRIAL SENSITIVE ENVIRONMENTS: Assign a value for
each terresirial sensitive environment (S1 Table 16) in an area of
observed contamination.

Terresinal Sensitive Environmant Type Value

Sum = —

RESOURCES: Assign a score of 5 if any one or more of the
following resources fs present on an area of observed
contamination at the site; assign 0 if none applies.
Commercial agriculture

Commercial silviculture

Commercial livestock production or commercial livestock

Total of Targets T=
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S| TABLE 16 (HRS TABLE 5-5): SOIL EXPOSURE PATHWAY
TERRESTRIAL SENSITIVE ENVIRONMENT VALUES

TERRESTRIAL SENSITIVE ENVIRONMENT

| ASSIGNED vaLUE

Terrgsiniar ercal naoiat lor Feceral des.ghaled angdangsred of
threatened spacies

Naticral Pak

Desigrated Fedaral Wiiderness Area

Nationa! Manument

10C

Terrastriat habitat known to be usec by Feceral des.gnated or propcsec tnreatened
or endangerad species

National Preserve (terrestrial)

Nationai or State terrastrial Wildlife Refuge

Federal Jand designated for protsction of natural scosystems

Administratively proposed Federal Wilderness Area

Tarrestrial areas utilized by large or dense aggregations of animals
(ventsbrate species; for breeding

~t
o

Tarrestrial habitar used Dy State designated endangerec or 1hrealened spacies
Taerrestrial habitat used by species undar review for Federal dasignated
endangaraed or threatensad stalus

State lands designated for wildlile or game management

Siale designated Nalural Areas

Particular areas, ralatively small in size, important to maintenance of
uniaue bictic communitigs
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SOIL EXPOSURE PATHWAY WORKSHEET
NEARBY POPULATION THREAT

Cza
LIKELIHOCD OF EXPCSURE Score Tyoe st
7.  Atnractiveness-Accessibi'ily — | T
(fram Si Table 17 or HAS Tabie £-6) Value =
Area of Contamination .
(from Si Table 18 or HRS Table 5-7) Value =S ,
-
Likelthood of Exposure
{from S| Table 18 or HRS Tatle 5-8)
—~
LE = - -
Data
TARGETS Score Tyce Rel.
8. Assignascore of 04 Level lor Leve! If resident individual has been
evaluated or if no individuals live within 1/4 mile travel distance of
an area of observed contamination. Assign a score of 1 if nearby
population is within 174 mile travel distance and no Level | or Level D,

Il resident population has been evaluated.

9. Determine the population within 1 mile travel distance that is not
exposed to a hazardous substance from the site (i.e., properties
that are not determined to be Level | or Level [1); record the -
population for each distance category in S| Table 20 (HRS Table 5- | .
10). Sum the population values and multiply by 0.1.

C-38



i

S| TABLE 17 (HRS TABLE §-6):
ATTRACTIVENESS/ACCESSIBILITY VALUES

Area ot Observed Contamlination Assigned
Value i

Cesignaled recreationsl area 10<
Regular.y usec for public recreation {for examgle, vacant lots in urban 75
area)
Accessible and unique recreaticnai area {for example, vacart lots in 75
urban area)
Moderately accessible (may have some access improvements—for 50
example, gravel road) with some public recreation use
Slightly accessiblie (for example, extremely rural area with no road 25
improvement) with some public recreation use
Accessible with no public recreation use 10
Surrounded by maintained fence or combination of maintained fence S
and natural barners
Physicatly inaccessible to public, with no evidence of public recreation 0
use

S| TABLE 18 (HRS TABLE 5-7): AREA OF CONTAMINATION FACTOR

VALUES
Total area of the areas of Assigned

observed contamination (square feet) Value

<10 5,000 5

> 5,000 to 125,000 20

> 125,000 to 250,000 40

> 250,000 to 375,000 - 60

> 375,000 to 500,000 - 80

> 500,000 100
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SOIL EXPOSURE PATHWAY WORKSHEET (concluded)

WASTE CHARACTER!STICS

[£2]

f-c AS3ig1ine razarcous wasie Guantity score caiculaiad for

chexgesus

(28]

1. Assign ihe hignest tox:cily value from Sl Table 16

12. Multiciy the toxicity and hazardous wasie quantity sceres. Assign the

Waste Characteristics score from the tatle below:

Procouct WC Score

0 0

>0 <10 1

1010 <100 2

10010 «1,20C 3 WC =

1.C00t0 < 10,0C € —

10,0CC w0 <1E + 05 0

TE+0510<1E + 06 18

1E«C610 <1E + Q7 32

iE«C710<1E + 08 50

1E + C8 or arsater 100
RESIDENT POPULATION THREAT SCORE:
{Likelihood of Expcsure, Question 1; LEXTXWC T
Targets = Sum of Cuestions 2, 3, 4, 5, 6) 82,500 =
NEARBY POPULATION THREAT SCORE: e
{Likelihood of Expcsure, Question 7; S
Targets = Sum of Questions 8, 9) 82,500 '

SQOIL EXPOSURE PATHWAY SCORE:
- Resident Population Threat + Nearby Population Threat

C-41
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AIR PATHWAY
Alr Pathway Observed Substances Summary Tatle

On Si Tatle 27, list the hazardous substances detected in air samples ¢ a release from he g1a. [~- _ -~
only those substances with concentrations significantly greater than tackgrounc levels. Orta -~
benchmark, cancer risk, and reference dose concentrations from SCOM. For NAAQS/NESkA
benchmarks, determine the highest percentage of benchmark obtained for any substance. Fer cance-
risk and reference dose, sum the percentages for the substances listed. If benchmark, cancer sk, or
reference dose concentrations are not available for a particular substance, enter N/A for the percenzge.

the highest benchmark percentage or the percentage sum calculated for cancer risk or reference cose

-oQ

-equais or exceeds 100%, evaluate targets in the distance category from which the sample was taken ar=

any closer distance categories as Level I. If the percentages are fess than 100% or all are N/A, evaluate
largets in that distance category and any closer distance categories that are not Level | as Leve: ||,
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AR PATHWAY WORKSHEET

Score

LIKELIHOOD OF RELEASE

1. OBSEZRVED RELEASE: If sampiing cata or direct obsenvatic”
support a release to air, assign a score of 550. Reccrd observed
release substances on S' Tabie 21.

2. POTENTIAL TO RELEASE! If sampiing data do not support a
release to air, assign a score of 500. Optionally, evaluate air
migration gaseous and gariculate potentiai to refease (HRS
Section 6.1.2).

LR =
TARGETS

3. ACTUAL CONTAMINATION POPULATION: Determine the number
of people within the {arget distance limit subject o exposure from a
release of a hazardous substance 1o the air.

a) Level I people x 10 =

b) Levelli: people x 1 = Total =

4. POTENTIAL TARGET POPULATION: Delermine the number ot
people within the target distance limit not subject 10 exposure from
a release of a hazardous substance to the air, and assign the total
population score from S| Table 22. Sum the values and multiply the
sum by 0.1. .

5. NEAREST INDIVIDUAL: Assign a score of 50 if there are any Level
[ targets. Assign a score of 45 if there are Level li targets but no
Leve! | targets. If no Actual Contamination Population exists, assign
the Nearest Ingividual score from Sl Tabie 22.

6. ACTUAL CONTAMINATION SENSITIVE ENVIRONMENTS: Sum
the sensitive environment values (S! Table 13) and wetland
acreage values (S| Table 23) for environments subject 1o exposure
from the release of a hazardous substance 1o the air.

Sensnive Environment Type Valve

Wetiand Acreage Value

7. POTENTIAL CONTAMINATION SENSITIVE ENVIRONMENTS:
Use S| Table 24 to evaluate sensitive environments not subject 1o

exposure from a release.

8. RESQURCES: Assign a score of 5 if one or more air resources
apply within 1/2 mile of a source; assign a 0 if ncne applies.
«  Commercial agriculture
« Commercial silviculture
+ __Major or designated recreation area

O
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AIR PATHWAY (concluded)

WASTE CHARACTERISTICS

S. if ary Actual Coniamination Targets ex:st for the air patmway,

assign the calcutated hazardous waste quantity score or a 5Scre
of 103, whichever is greater; if there are no Astual Contaminaticn
Targets for the air pathway, assign the ca'culated HWQ score for
sources avaitabie to air migration.

10. Assign the nighest air toxicity/mobility value from Si Tabie 21.

11.  Muttiply the air pathway toxicity/mobility and hazardous waste
quantity scores. Assign the Waste Characteristics score from the

table below:

Procuct wWC Score
0 [} WC =
>C 10«10 1
1C10 <100 2
100 1o <1,000 3
1,000 10 <« 10,00C 6
10,0000 <1E + 05 10
1E+ 050 <1E+ 06 18

— |[1E+ 0610 <1E + 07 32
1E+ 0710 <1E + 08 56
1E « 08 or greater 100

AIR PATHWAY SCORE:

LE x T x WC

82,500
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SITE SCORE CALCULATION g4
GROUND WATER PATHWAY SCORE (Sgw)
SURFACE WATER PATHWAY SCORE (Sgw)
SOIL EXPOSURE (Ss)
AIR PATHWAY SCORE (Sa) -
PRI
2 2 2 2 — ’
SITE SCORE -\jscw *SSW4 +Ss%+Sa2 | T o= oo
I = Y%./0
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Reference 1

| 5}

LATITUDE AND LONGITUDE CALCULATION WORKSHIET #
LI USING ENGINEEZR’S SCALE (1/63)

: :7«4,‘/\,, /» o’ /’J\,L~ cTRCLIs #: IMND ((JCe

AFA: s5Il:

NAM

SIT

tey
iy

ADDRESS: 2(.\[. i é'/n ¥ ’é"'- }'u R X
CITY: WMo vephos STATE: | '\ ZIP CODE:
1 -

SITE REFERENCE POINT:

A
-y
~
¥

USGS QUAD MAP NAME:  Vetwio.o) Memgh .y TR -AR  TOWNSHIP: }/S RANGE: E/W
1
’ ) ?H.,,\'\- My 3
SCALE: 1:24,000 MAP DATE: IQL:Slﬁ\13 SECTION: 1/4 1/4 1/4

MAP DATUM: 1927 1983 (CIRCLE ONE} MERIDIAN:
COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 7.5° MAP (attach photocopy):
LONGITUDE: qc ° ! { - d ( Vo LATITUDE: 25 ¢ ¢ 7 3( -

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL:

A

LONGITUDE: QG o 0L ¢ 53U = LATITUDE: -5 o 1y - Cb =

CALCULATIONS: LATITUDE (7.5* QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: 337

U381
B) MULTIPLY (A) BY ©+3304 TO CONVERT TO SECONDS:
S 3287 ,
A x-9-3304 =\4d . ¢H -
C) EXPRESS IN MINUTES AND SECONDS (1'= 607): (R ‘24 .of -

D) ADD TO STARTING LATITUDE: 39 o |0 ‘' CO.CC " + 02 ‘Y . L% =

SITE LATITUDE: 35 0 2 "2y .08 "

CALCULATIONS: LONGITUDE {7.5" QUADRANGLE MAP} -
A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: E‘Z_
B) MULTIPLY (A) BY m TO CONVERT TO SECONDS: _

A X g;:-bi-‘r\;- - 33_._(2__“

C) EXPRESS IN MINUTES AND SECONDS (1‘= 60"): (G’ 33 .(¢¢ "

D) ADD TO STARTING LONGITUDE: IC o 02’ 3¢ . oo™ + 00 33 . (Y = A3 ey wu

SITE LONGITUDE: 90 o ¢ 3' 2. (- "

INVESTIGATOR: BQSC r¥ {\quxm\ DATE: (_VI\ ’)"\\C\-}
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Reference 2

SOIL SURVEY

Shelby County
Tennessee

A
\J |

S0IL CONSERVATIg

¥ SERVICE
7777 Walnut Gro
Nephis, 1y 59150 f.r Borwe

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service

In cooperation with
TENNESSEE AGRICULTURAL EXPERIMENT STATION .
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Figure 2.—1lighway 1-10, 5 miles cast of the city limits of Memphis, Soperhighways like this take laege areas that opee were farms,

The 2,052 farms in Shelby County fake up 273587
acves, or S6.6 percent of the Jaank aven. The nverage acre
age per farm 1s 1352 acves. Farus 141 1o 49 avves in stz
are the wmost common. There ave 992 furms i this <z
range and 266 farms less than 10 acres in size. There
are few farms more than 500 acres in siz0, but there o
S04 fars between 100 and 500 ncres In size,

Most of the farms in the county ave listed as field-crop
favms, with cotton farms and miscellaneous and unclassi-
tiedl farms following closely. Livestock, cash-grain, geu-
eral, and dairy farms follow in the erder given. Soy beans
were grown on 51,399 acres; cotton, on '3'3 T8 neres: and
corn, on 12,135 acres, In 1964. Veget‘lbie crops, thongh
nol exiensive in acreage, are imporiant.

Annual lespedezn and alfalfa are the leading hay
crops. They gencrally are fed on the farm, not <ol
hay.

Unimproved pastures consist mosily of compon les-
pedeza. Improved pastures congist mostly of tall fesene.
white clover, and common bermudagrass.

Shethy County has a complete drain: e system. Al of
the surface runofl flows into the Mississippi River. Nou-
connah Creek and the Wolf River are the major dins
in the southern part of the county. Big Creelk and the
Loosahatchie River are the major drains in the northern
part of the county.

Climale'

The ehnue of Shelby Connty, h.w that of much of
Tennessee il of \mmumlm'r areas, 15 characterized \:\
rebutively nald winters, hot suniners; and abonaant rain-
fall. Although the conunty ixwell ink nnl from Targe hadies
af wafergit Hes imothe y with of cold air wmoving dn\\n {from
Canadn and warn, mnM air moving up from the Gulf
ol Mexieo, Congeruently, extreme and frequent changes
in 1hie weathier, both frone day o day and fron season
(o Season, are comon.

Adthongh the weather vavies daily wihin the county,
ditlerences o aftitude are not greal enonel (o ennse sig-
Hitieant differences i elimate, Thevefore, the elimnte data
for Memphis in dable 3 oare vepresentative of the entire
connly, except thai precipitation decerenses <lightly from
east (o west, The ditercnee hetween the fotal :ianaal pre-
cipitation dn the eastern pavt of the connry and thar
the western part is about 2 inehes.

Tevernvien !.' The average annnal femperature at.
Moemplicis 6o [0 Fxtremes e 106" and — 117 aeenpred
daring the ]nnm! 1951 throuph 19600 Prolonged periods
of vory cokd or very hint weader are wnsia b O astons ]

Py ooy Varrsyorrs, Site cibreteiegisn S0 Weatfier

Bureas. Nasloitle, Tenneseec.

M



For a full deseriptisn of a mapping wnif o yewd bodth Uhe Geropripbiion o She wey s ity oL fad Lt oF {he
suil series to which the majpiwy unit belones. The capne D1ty units are oot discasce | ceparatsly,  For
discussion of the suitability of a yiven moil for crop s sod jastare, oy wealland, oy wiidliCe, and o
lawn grasces and shrubs, see the dinrussion of the woppinge anid. Hher fuformetion D5 opmiven i tables &
follows:
Acreapge and extonl, table 'y yape 11, Frgtioee el urcs ol the nog) s Laide Ny
retimated yields, table 3, e 0, pepe Bog tatle o anpe Bl
Poniare asen of the foils, tebhle o, pare IR,
Capabilit
fremyined unit
Map nn
symbol Varpimr unit 10FE Symvol
Ad Adler silt Joame-eesccmm o e e e e —ma i -
Be Bonn S1lt JO@Ma = cm o e e e e et cccicaana 1 Vgl
Pw Bowdre Silty 8y emom e e e o i 1Tw-1
Ca Calloway Sill JOMMem e e e et e e e e mee e iecCaeaoo-. [ 1t T
Co Colling Gillh Jofmec e co e e e e e e ddceeaoos 14
or ConmeTr e Tl 1 One = m e e m e e e e e e e edemeeee - th
Cs Convent LIl JOPMe e e e e e ieeCceee oo N
Cu Crevasst fiNe S e e me o e e e eceooa- |
v Crevasse Silt JOniMe mmmcm e e oo e e e e e i
Fm Falaya Silt doam-m e emme oo o e e e JE
Fs Filled land, SIltye--emcco oo i vy
Fy Filled Jand, SaNdye - oo m o m o e e mcmmeaaa v
GaA  fGrenada silt lomm, O Lo o aorent 8)ojC0e e e e ... P
5aB tirenada Silt loai, O Lo U peroenl 810} Checmmm e o m o e e e eaa AR
Gabz  Grenada silt loam, " to 9 peraent tlojen, o1 0o mmm e e i meeim - 1.
GaC  Grenada silt loam, % Lo & percent S1opefaccoeocmemoomcol ol e
3aC3  Grenada cilt loawm, 5 to 8 per-rut Slopen, TV el ey e i iiee . i
GaD grenada Silt loam, & to 1 jereent ol T oy S RO
Gan2  arenada 511U Yoam, T oL X0 et R g en . e Vel o me oo e e
3gD3  Grenade comiplex, & Lo 10 pereent mlopcr ) seveys Ty cp et dd e dd e me e i
Gr Graded land, S1lby malerialtoe- oo mm oo iimaaoo-
Gs Gullied land, Chllye-mmmo o m e e e e C o e e
e Henry Silt Jomtie e s m e oo e e e S
Ib Ioeria Silt doame e o m e cm e e e e e :
Lb Levees and Forrow Jlf-mc oo oo o e e e i
LB DLoring s1lU loam, & Lo % permenl o)y miemmc e o e e o e
LoB2 Loring rilt loam, = tc % percent 21op0n, 01 ritdoe ccem e e m e iccmmim e oy
LeT2  Loring silt Ioam, 5 10 9 per—ent r)o3en, erol feemm o ocma e e oo .
LoD Lering silt loam, 8 to Li Jercetl 810ji08ecom oo mmcmmo; o oo e 7
Lob2 loring silt loam, £ to 10 jercent Slojen, €rodede oo oo oaoommm e oo )
LoD3 Lering silt loam, & to 1¢ jercent slojen, 5eveorely srolodeeeo cacaoeomocoao. e
“eB Memphis siit loam, ¢ to 5 pervent 1o)@8eemmeamom e e oo e, L
MeB2 Memphis silt loam, Z to 5 percent 51ojec, er(dt(i-mm oo oo ca o cmewn oo L
MeC2 Memphis silt loam, 5 to 8 jercent slojes, erndedemoece e oomo oo s
MeD2 Hemphis silt loam, 8 to l: perrent 51opes, eXro(edeme o oemme; oo oo ee -1
MeD3  Memphis 5ilt loam, 9 to 1i 1ercent slopen, reverely erodedeeeceociocecaaaa. 21
MeE Memphis silt loam, 12 to 20 jeruent e P DU :.\'1
MeF3 Memphis silt loam, 12 to 3. jercenl sloyen, severcly rrodr demmomccereomoens 5
MeG Merrhis silt leam, 30 to #5 jperrent Lo o L
Rb Robinsonville fine Sandy Jofieee e e e e cmoa s oo cmm e e o eeem e eee e mmn -3
Rn Robinsonville 8311t Yo e e e s m oo e e 7%
Sh SRATREY €Ay o m e oo o e e e e 52
Sw S A1 m m = e = m m m e m e e e e e e o c e e e e - o
Tu Tuniea 810ty Ay mmm o e e e e e e e e e e e e e e e 2,
v B R ol R B A A e T ¥ U BN
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in =0,
et to veead borens oo 1 il R LA

Craly o ~ae b e o s Lanen coeareds Most et
eleared area 1e B He or 3 bernre beeenss pass gre, Pooes i

Hioed Paaics Cae chiobee of creps wooseeth gramy, postare,

, !
Pt

Pl raps s mens e ad Spring, caaen
~ auest peleiul
ol the werenoe

vt e, Bl

Tades? '

Aot

tioes e

P bl e
SRR wollow
bovey, Lo pliees tue S s thang sothencety the e s
nederately eood tor cationwond and Lol willoev, Plee
canze of dronghtiness, the oos ol o fourih o ow hadl of
the seedbizes e bothe plavted et uaturad stnds i< oo be
expectel.

The dioaehty natare of this soil Tiots the chioiee of
plants thet e he growne (o provide food for wildlife,
Plints that orow iy winter and gpeing winen availadle
moistre 15 most pleiiful oave snitable, Winter <l
erains arow well 1f Hoodiae = nol seveies Sanflowors
and sorgiinn also grow welll {Capabidiny weat 1V 1)

Crevasse silt loam ‘Tvi—Thix is an excossively drnied
soil that vecurs along the Miscizerppi Hivers s fracs 10
1o SO aere= in size. Phe sefaee Lover Is sth domon or Toan
G to I fnches thiek, The substeatune = almast e
samd. Tt extends tocdepth of -5 feet o wiore, The Sope
range is O to 3 pereent. Most areas fine an uneven
surface.

Ineluded In mapping were @ fow areas that have
slizhtly finer textured substratan.

Crevasze silt lomm has a Jow available water capocity
atd i exirvemely droughty Tt s shightly acud (o veuieal
i reaction and does not need Tine, [tis loaded evepry o
1o B venys,

This soil is saited to sl graing pasbove, and ooy
erops that crow In winter and spring wien moistare i<
most plentiful. It is fawly well sinted o deep rooted
erope. el as alfalfa but is too dronglity for cisiton
and sovheans.

Dronghtiness 1s the maim Tintation, This Hmitation
can be partly overcome by selecting plants that srow
when moisture is most plentiful. IPlonding = a minor
Hmitation.

Very little of the acreage i< woodbned, The <tie is
moderatelv good for cottonwood and black willow., Tie-
catse of drouchtiness, the loss of about a4 fourth of (he
seedlings in both plafed and natural stands 3s 1o be
expecied. /

The dronghty nature of this «oil Himite the chioice of
plants that can he prown for wildlife. Plants that have
deep root systems or plants that grow in winter and
spring are hest suited. Small grxins, sorghwm, and sun-
flowers can be grown to provide foord for wildlife. (Capa-
hility unit ITVs-1)

Phcree Tonrrh- .
. :!!IIJ RN

Falaya Series

This series consists of somewhat poorly drained,
strongly acid, newrly level. silty sotls on botton lands.
Representarive profile of TFalaya silt loam, 100 foet
north of Maines TNoad, three-fourths of a mile eaxt of
Ontland Road:
Ap—~0 to G inches, brown (10YR 4/3) silt loam; wenk. fine,

grapular structure: very friable; stropgly  acid;
clear, smonth bouundary,

QUL Y

: (RO B T i " [ T I ! Vo,
P . ~hoy ' . | i1
I~ ST T | ! NS o
none toreg s

L N e A ot b g o AR IN . r
Yl e s g - , e

[N vl (IR o x ot

wreoenl (S -t BEESTTTR o O PR [

[ N bk t { S A F O | b
[T TR i oo | oot RIS PRSI ~ K -
Ioroas o oo et hes o s ove s Ty
DTS Y EUES PRI S S DO L S P P N S T BT R SRS E

Pl e e ot sl bover rangaes e deoov o moo a3

cravisl G Pive ¢ b Lo o dngd st ot af i,
Thoo ey mtent of <and I e more Lo 1D pereent anad oo
Heondy Je-< tha o et

Falaya silt loam T This s a0 svneschat ooy
Adrained very Al nenely tevel sord s ties borran- b
oecirs thaauglionit the covtay, exeept an the Mi=~issppi
]\':\'1'!‘ }"i(w‘*'ll»\‘. 'l‘.;w' <Hrl':1-'n- l.l_\l'r' = 'r]r‘-‘»‘.[:‘ f[‘?'&].}.- ~i]!
Josee e G ehies thicks Fhe enderlving meerial s
Dbl <o toamn et conaie < Toown anad gray taortles,
Ieecteeds v dopels o —overald feed,

PocBabed i mnppibe sere <ome aens, i bae vicinity
of Waolkaoste and Maearom, thar are aiaerian with
very drk ey ta Ll <tde domny o \III_\' cloy den ot o
deptlc ol 15 o a0 inchess Asoineindal were <l ~ndy
gpots in the estorn panic of the cownty,

To winter aud early i spring, the water table s often
withiae o foot of the <aefuee. In comaner and fadl 7t s
severad Tect Didow the sarfaee, Tood< vover o ares
dvvine winter and speing, bt be Boodwater seldom
stands more than a few houys,

This carl is easy o waork afier it drie< ant in spring.
The dowest areas, however, are wet fanle Lo in spring
(e, T T he v bable senter cipaeif v is.lxi"_'iu. The reae-
Goneis medinm acid or yongly acid, sand the content of
phiosphorus and potassinm is mederately high, Crops
respond to Bme and ferfilizer. ) '

I sdeqraatedy Tined and fertilized and oftherwise well
nanged, this sorl is well enited to neariv 2" the comn-
wonly grown crops, Small grains can be grown if sur-
foee arinnge 15 cood wd 3f Hoodineg = not severs,
Boeaee of setness =staeds of a1fa0fa are ot long Tived,
Pl fe=enes anmmal espedeza, and bermmdaorss are snit-
able posture plants, The surface i tan wer and tan <olt
for grazing Quving mneh of winter and early in sprine
Nearly all of the acreage is nsed fo grow cofton. corn.
soybenns (fig. 8), pasture plants, and truck erops, Plow-
ing under erop vesidue helps 1o maintain the oreanie-
mnf{er content,

Fxvess water is the main Yimitarion. "This Hinitation
e Lo Targely overconie by using a system of Jdrainage
ditvches or file and by seleeting pl;mh:‘!h:u tolerate wet-
ness i winger aned sprine.

Same of (he aevenee s woodland, The site is exrellent
for hottom-Tand onks, sweetgam, eottonwood, and other
hoitom-Tand hardwoods. Plant conipetition is severe.
Weeding is needed inexisting sfands to promote vepro-
Jaction of desirable speeies and to eliminate cull trees.
Wending is peeded in planted stands to insure =urvival of
S\‘\‘\”i)\‘_f".

This =ail Is well enited 10 ey simmer annuads o
fuvni<Te food and cover for bobwlite quail, Joves s
val-hits. Wastes Teft when corn and sovhenns are Lar-
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Figure $.—Severely croded, strongly sloping Gremada xoil, Light-eolored areas show where the fragipan is exposed or is close to the
sur{aco.

Most of this <oil i< twdle amb s either harve of vegeiation
or has a zerubhy crowth of weeds, Booms=edge, hriers,
and bushes, It 1= poorly suited 1o row crops beeauze of
the slope and the erosion hazard, Only a amall avrenge i<
cultivated, Gras<es and legunes that have <shalluw root
systemrs or roots that can penetrate the Tmgipan can be
grown. These inchule tall feseue, sericea lespedeza, and
amal lespedeza, _

The slope and the ecompact =ubsail ninke management
difficult. Well-fertilized hay and pastuve help to control
rimoil aml evosion.

The site is faiv {or pine trees, hut productivity varvies
areatly from piace to place heeause of diflerences in ero-
stonr and  thickness of yoot zone. Seedling mortality
rances Iropy shioht fo severe. The hazard of erosion -
sOvere. )

Maost of this soil has only a sparse cover that provides
Nittle food or cover for wilddife, Tall fesene, sevices hespie-
deza, mnd annuat Tespedeza ave faivly well saitedl and
they furnish some food for wildlife, (Capability wnit
Vie-2)

Graded land, silly materials (G.—This land type
con-i<t= of areas that have been graded in preparation
for subdivisions ([ie, 10) and for commercial and imlns-
irial binkting, The depth to which these rrees have been
crndml varies Trom a few ches to ) feet or more amd s

st commonly about 5 feef, The <lape, alter grading,
1= wenerally between 1 oamd 5 pereent,

tirenwda, Loving, and Memphis <oils were predominant
i these mrens before evidine, ITnomost areas the oviginal
<oil prafiles Tve Leens dishurbed to sneic an extent that
thev no Jonger e he ddentitiod, The soll material is
bhrowin yellowi=he hrowsn, and ik brown in color and
sty g fexinre,

The aveas of this lasd type range in size from a fow
acres to abont 400 acres. They are on the outer edwes of
the eity of Memphis and in the connty just outside the
city, Included i come of the arews mapped were small
areas of Filled land, silty.

Lawn gras<es and ornamental plants wnd frees grow
woll if w aoad seedbed s prepaed and enongl fertilizer
and water are applied. (Not in a eapability unit)

Gullied land, silty [Gs).-——This I type ocenrs as fracts
BotooUo aepres i sizes i mostiy oo Indlsides where the
slope vanges from 8 to 20 peveent. Gullies make up 25
precent or wore of each aren. The gullies vange from 3
15 Feet in depih and from 3 to 86 feet in width. Fxeept
i enid] patebes and narrow strips, the soil profiles have
Leen destroved. Detween the aullies, sheet ero<ion has
verovidd ek of the original surface Javer mud <ol
In ~onie wnibies sandy and gravelly Coastal Pl nte-
vl s \‘\lnmn],
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clover, bermwlagrass, aud lespedeza are suitable hay and
pasture planfs. Many Kinds of grasses and leciwmes grow
well nider gond anagement. Grazing i possible during
winfer beeanse the surface 3s not wet and soft,

This soil erodes easily 10 not protected. Control of run-
off is the main rmnagement problens Well fortilized
pastures of geasses and Jegumes, if not overarazed or
mowed taa closelyy help (o reduee runall and (o Thnit
Crosnn,

The wooded tracts ave fairly small. The exisling stands
consist of many kimls of upland havdwoods, The site i<
zood for white oak, red oak. yellow-poplar, black walnut,
and other npld hardwoods and for Joblolly pine. Plant
competition is moderate. The hazard of eroston is severe,
Beeanse of o Inck of sultable seed treeg, nadueal regenera-
tion eannot always be relied upon to provide adequate
restocking of high-value trees. In natural stands it may
be necessary {o plant seedlings and remove cull trees,
low-value trees, and bushes. Abandoned fields and open
ings where planting is needed miny nead site prepaeation,
cultivation, and weeding, Unnecessary distarbsinee of the
w01l <honld be avoided.

Many apunal and perenniad plants that Turnish food
and cover for wilkdlife can be grown on this soil. Crops
such s anmnal Jespedeza contribute to the food supply.
Autwmn olive, sevicea lespedeza, shrub lespedeza, am)
pyraeantha are amonyg the perennials that enan he ‘)Iuntcd
m odil-shaped fields and field horders. Tn wooded areas,
vak, hickory, beech, Black walnnt, and  dogwond  tyees
provide some food and cover for wikllife, especially for
suirrels, (Capability unit Vie-1)

Memphis stlt loam, 12 to 30 percent slopes, severely
eroded (MefF3l.—This is o deep soil on hillsides, [t oeenrs
as traets 10 fo 50 acres in size, mostly in Che western half
of the county. Erosion has renoved most of the originnl
surface Jayer aud much of the subsoil. The plow layer
consists mostly of hrown, friable silt loam that originally
was subsoil material. It is about 1 inches thick. The
uppermost 6 inches of the subsoil is brown, friable silty
chay Joam, Below this is brown silt loam that extends fo
a depth of several feet. In many places crosion has
removed the silty clay lowm layer, and the texture
throughout the profile 1s st Joam. There are many rhiix
and gullies, and the surface is uneven.

This =oil is strongly acid fo stightly acid in reaction
and moderately high in natural fertility. The response
to lime and fertiliver is wvool. Roots, waler, and air
penetrate readily. The avatlable water eapucity is high.
If runoff is controlled, plants generally have a good
supply ol moisture.

Because of rapid runoff and the severe hazard of ero-
sion, this soil is poorly suited to row crops. The slope
and the wneven surface nake the operation of farm
machinery diflicult. Most areas are idle and have a
scrubby growth of briers, bushes, cedars, and voluntcer
grasses. Some areas ave in pasture. Tall feseue, white
clover, bermmdagrass, and lespedeza are mmong the suit-
able hay and pasture erops. Many Kinds of grasses and
legumes grow well under good manageiment. Grazing is
possible during winter beeanse the surface does nol et
ton wet and too soft.

This soil erodes easily if not protected. Control of
runoff is the min management problem. Well-fertilized
pastures of grasses and legumes, if not evergrazed or

SURVEY

mowed foo eloselvs heln o redace runadl amd Timit
erosion.

The «ite = Tairly goad for Joblolly pine, which ean be
vsed a5 a0 nur-e erap o veestablish o upland havdwoaods,
Plant. competition ix moderate. Alandoned fickls where
planting i necded nimy need e preparation and weed-
me. Fhe slope 1soa saoderate Yaoitaiion on the use of
equipient. FFnnprotected, the soil evades rapidiy, Gually
eroston is espectally Hkely, Becanse of the severe Tazand
of evosion, profectinn st e provided il roads and
teails ave baalt,

This «oil ix too steep and 1oo eroded jo he culiivated
every year, hut anmual and pecennial plants that provide
Tood and cover Tor wildlife can e erown. The plants in
e areas furnish some food and cover. Autumn olive,
serteea Tespedez, shnb despedezn, el annuad lespedeza
ave mong fthe plats that ean be grown (o attraet hipds,
(Capabidiey anat Yie 1)

Memphis silt loam, 30 (0 65 percent slapes (100G -~
This s o well deaimed soil on hillsides that forn deep,
narrow, meavdering, Voshaped valleys as they slope from
the marrow, winding videetops Vhe soid formed i Joess
20 (o SO Cfeel thick, Hoorcnrs as Tiroe tracts on the steep
blufls auljacent to the Mis<issippi River bhotfoms, The
surface Jayver is hrown, very Triable sl loaum 5 to 8
inelies thick, Tn the uppermost 3 inehes there ave dark
stains from decayed Teaves: The subeoil is hrown, friable
< Toann severnd Teet thick. "The depth 1o alkaline Joess
ranges from 4 fo 6 fect. A fow gullies hinve forined in
mostarens, Included v mapping were a0 few wreas where
the =oil is underlain by sind at w0 depthe of 30 to 40
inrhes,

This =oil s mediin acid iy reaction sl mosderately
high o natueal ferttlity, To s reanlily peneivded by
rools, water, amd air, The available water eapaciiy s
Wigh, and the voot zone i~ deep. Plants cencrally luve a
vand supply of moistuee,

Very little of this soil has heen eleared. Decause of the
slope, it is unsnited to crops, pasture, or hav., Surface
vunofl iz rapid, and the hazard of eroston ix severe.

Most of the aereage is wooldbusl, The existing stands
consist mainy of uplod haedwoods The site i cood (o
excelient for onk, hickory, vellow-peplar, and  other
upland Imrdwoolds. Plant competition s moderate, The
slupe s a moderate (o severe limitation on the use of
equipment. The severe hazavd of erosion must he con-
sidered if roads and tfrails are Tmilr.

Such trees as wpland ovaks, hickory, beeel, Dluck wal-
mut, and dogwond fnrni<h Tood and cover to many kinds
of wildlife, including deer, wild turkey, aml squirrels.

(Capability unit Y1ie 1)

Robinsonville Series

Tlis series consists of deep, well-deained, nentral to
moderately alkaline, level soils an youne natural levees
tlong the Mississippi River. These <oils furmed in recent,
deposits of Joany sedhnent.,

Representative profile of  Robinsnnville it loan,,
three-fourths of w mile east of the Mississippi River and
50 yards south of the Tipton Connty ne:

Ap--€ o 11 inches, alark gravich-brown (1I0YR 4/2)  silt
lomm; weak, fine, wranulsr structure ; very frinble;
mildly wlkuline; abrupt, smooth baumdary,
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Reference 7

Potential Hazardous Waste Site

PRELIMINARY ASSESSMENT

INTERNATIONAL HARVESTER

MEMPHIS, SHELBY COUNTY, TENNESSEE

TND 007 02 as16
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PRELIMINARY ASSESSMENT
INTERNATIONAL HARVESTER
TND 007 02 4516

HISTORY OF SITE

The International Harvester Company is located In Memphis, Tennessee, Shelby

County approximately one-half mile from the Mississippi. The land in the area is

mainly flat with some gently sloped hills.

This company manufactures farm equipment and the manufacturing process
includes: casting shearing, machine, welding, assembly, washing, plating and

painting.

International Harvester has been in operation since 1947. The company has been
operating a disposal site on company property, adjacent 1o its manutfacturing
operation from the early 1940's to November 1983. At present the disposal site has
been inactive four years, yet closure has not been documented or made available 10

state superfund file,
NATURE OF HAZARDOUS MATERIALS

According to the feasibility study of industrial waste fill site, a hazardous waste site
investigation conducted by E.P.A. on October 29-21, 1980, at the International
Harvester disposal site noted detectable quantities of lead, chromium and P.C.B's.

chromium levels in water samples taken at the site noted the drinking water



111,

Iv,

standards for chromium limits its concentration to 0.05 mg/l. lead levels in wa-er

samples taken showed the concCentration to be less than 0.04 mg. which is less rhan

the DWS limits of 0.05 mg/l.

Soil and sediments samples taken at the site also indicate detectable levels of lead,
chromium, and PCB's. Samples taken at five locations showed a chromium
concentration range 30 to 278 mg/kg and a lead concentration ranging from 57 to
468 mg/kg. PCB's were detected in all soil and sediment samples with

concentrations ranging from 180 ug/kg to 18,000 ug/kg quantity of hazardous waste

is unknown at this time. International Harvester's landfil] is located in a fiood plain.

DESCRIPTION OF HAZARDOUS CONDITION, INCIDENTS, PERMIT VIOLATION

There is unstable containment due to the fact that the Landfil] is located in a

floodplain, and therefore requires protection from pessible floodwaters.

ROUTE'S FOR CONTAMINATION

Drainage ditches on site empty toward the Mississippi River.

The landfill lies in the flood plains of the Mississippi River and js not protected from

possible flood waters.

The site drains also into fields that grow soybeans and wheat,



Vi

PQSSIBLE AFFECTED POPULATION AND RESOURCES

There is a potential for surface water contamination due to possible floodwaters,
possible groundwater contamination due to the aquifer of concern and possible food
contaminations.

Approximately 2000,00 populus could be affected.

RECOMMENDATION AND JUSTIFICATIONS

This site has become inactive as of November 1983. 1t is considered to be a RCRA
facility. It should be noted for the DSWM that there exist the potential for existing
irregularities in waste distribution and a determination of the potential harm of the

hazardous waste alleged to be present should be locked into.



RCRA ASSESSMENT

In State Superfund estimation this site (International Harvester) is a RCRA facility.

Since the landfill was in full operation, storing hazardous waste over the alloted time and

was considered an active site up until 1983.
The State Superfund Program has conducted remedial action, but at this time

International Harvester is considered a RCRA facility and no further action will be taken

on behalf of Site Investigation, Division of Superfund.

TH/lag SF #5



REFERENCES

Tennessee Department of Health and Environment State Superfund {ile # 79-525(1).

Tennessee Department of Health and Environment Solid Waste Management file #

79-525.

Feasibility study of industrial waste {fill site. Prepared by: Environmenzal

Management Planning & Engineering March 1982.

Tennessee Department of Health and Environment Division of Solid Waste

Management Commissioners QOrders.

Topographic Map of Northwest Memphis Quadrangle.
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INTERNATIONAL HARVESTER
3003 HARVESTER AVENUE
"AMEMPHIS, TENNESSEE

Site Identification

A. Name - Internatioral Harvester
B. County - Shelby
C. Nearest Urban Area - Memphis
D. Water Supplies Potentially Affected
1. Public - Not affected
2. Private - Not affected
3. Other
a) Drainage ditches on site empty towards the Mississippi River
b} The landfill lies in the floodplains of the Mississippi River and is
not protected from possible floodwaters.
c) The site also drains into fields that grow soybeans and wheat.
E. Acreage - 10 acres
Site History
A. Owner - International Harvester Corp.
B. Operator - International Harvester Corp., G. W. Beadles, Manager
C. Hazardous Waste Data
1. Source - International Harvester
2. Veolume - approximately 1000-2000 tons
3. Types of Wastes - Wood, paper, foundry sand, glass, metal scraps,’
cardboard, trash, paint and paint sludge, washing machine sludge,
oils, greases, coolants, wastewater treatment sludge, spent
transformer otl, varnish, sealing compound, caustics and acids,
electroplating treatment sludge and miscellaneous industrial solid
waste
D. Period of Operation - 1947 to present
E. Current Status - Feasibility study for closure submitted to SWM
Superfund.
Investigations
A. Sampling Data

Qa_ Octaober 20-21, 1980, EPA conducted a hazardous waste site

investigation. During this investigation five sediment or soil samples and
two water samples were collected. Chromium and lead were below or

slighly above drinking water limits in water, but were very high in

sediment/soil; high levels of PCBs were found in all soil samples, and



- o | “

International Harvester

-.. Page Two e e

Iv.

. ewm. me e mea

moderate to low amounts of some extractable/purgeable arganic
- compounds were also found in soil/sediment samples. :

Although chromium and lead contamination may enter the Mississippi
River, the flow of this river, 470,000 cu. ft/sec., is enough to dilute it.
The metal, PCB and organic-contaminated soil may, however, be washed
into adjacent fields, which grow food crops, and may also migrate in the
event of flooding.

B. Other Investigating Work - None

C. Costs Incurred

Entity Activity Cost
EPA Site Investigation $15,000

Enforcement Action

1. TN

September 1, 1981 - (SWM & EPA)} International Harvester informed that
their landfill was out of compliance with the floodplain criteria and was
on the EPA open dump inventory.

September 17, 1981 - March 17, 1982 - Extension granted for submittal of
a feasibility study for correcting the floodplain problem. Feasibility study
submitted March 17, 1982. International Harvester accepted
recommendation to close the landfills but subsequently developed
financial problems. SWM allowed sufficient time for them to recover
financially befare requiring closure.

May 6, 1983 (SWM) - Hazardous Waste inspection found no violations for
hazardous waste generators.

November, 1983 SWM Superfund staff reviewed closure plan and
developed recommendations.

2. EPA
October 20, 1980 - Conducted a hazardous waste site inspection.

October 23, 1981 - International Harvester informed of potential
violations of RCRA.

3. Local - None

Remedial Action

Entity Activity Cost

None to date




-
gy

RS {@rves el
S T T g
)G LT IITTCI o vy

?E}E'Th‘.“f'/,";(\‘l/?

"+*.r-.j--:-;'_._._.-...-_--'

-
e T
-
-
. .

LOCATION MAP

5 ,/’ vé’ﬁ,,ﬁé INTERNATIOMAL HARVESTER
! 77O Manal: ' '
:[ /'/\".f*"::?’:“‘-
[ A x.
- SR J’ﬁ?




PPN SR yTay G u WY S W PP VT T NELT T VR PR TSy

.

o PR RV A R TP ._'.'.. -ARIEM M v b O e

PR Y U

POTENTIAL HAZARDOUS WASTE SITE [ IDENTIFICATION

S EPA PRELIMINARY ASSESSMENT [P
\Y 4 PART 1 - SITE INFORMATICN AND ASSESSMENT = 027-57-2518
I SITE NAME AND LOCATION
01 SITE MAME nopm. Sormin o FPOCAPI=S cwm & 804) CISTREET AOJTE N0, OR SPELHF IC LOCATION IDENTIFIER

International Harvester Companry ZPICT #73 30C3 marvester Lane
cagCny U4 STATE 05 2P CODE 08 COUNTY CICOuUNTYIDE CimG

cooe 1

Memphis TN 38127 Shelby 5% 8

00 COORDINATES | ATITUDE LONGITUDE
33 12 23 . S0 03 02._

1O DWRE CTIONS TO SITE (Stamong iomm aeer e 11 sudac o !

1-240 west until road forks., go north on Thomas, to Marsch, turn west an Marsch
to Sunrise North to Frayer then west to HaTvester.

. RESPONSIBLE PARTIES

0 QWNE K (2 onpmm; C2 STREE T (mmsmoss, mesey. resmwnss)

International Harvester Ccrporation 3003 Harvester Lane
03 Q7Y 04 STATE| DS 2® COOE 06 TELE PHONE NUMBER

Memphis TN -38127 P01 ) 357-5311

* $07 OPERATOR (2 anpan one Smrarcs Hom ewiet| ORf STREET ifemmass. momng, rusmew)

International Harvester Corporation 3003 Harvester Lane
00 Y VOSTATE |11 2P CODE 12 TELEPHONE NUMBER

Memphis TN 38127 ©011 357-5311
13 TYPE OF QWNERSHIP (Creca onei

B A.PRIVATE [ B. FEDERAL: - — O C.STATE  OD.COUNTY D E MUNICIPAL
Agency !
O F. OTHER: D G. UNKNOWN
tSeecxy
V4 QWNER/OPERATOA NOTIFICATION ON FILE /Caaes a0 et asewy)
O A. RCRA 3001 DATE RECEIVED: ! L D B. UNCONTROLLED WASTE SITErerncis 1oa ey DATE RECEIVED: ! 4 & C. NONE
MONT Dav  YEAR MONTm Dav YEAR
W. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE WSPECTION BY /(Crece az inai a0y
& YES DATE 10, 20 80 - B oAEPA D B. EPACONTRACTOR Q C.STATE D 0. OCTHER CONTRACTDR
O NO MOWTe DAY YEAR 0 E.LOCAL HEALTH OFFICIAL () F. OTHER:
(Seecny) .
CONTRACTOR NAME(S):

G2 SITE STATUS iCrecs mns) C3 YEARS OF OPERATION

0 A ACTIVE [ B.INACTIVE B C. UNKNOWN 1947 | s 383 = UNXKNOWN

BECmeniin (G YE AR EnDw YEAK

O4 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGED

Alleged chromium and lead, PCB's anc some extractable/purgeable organic compounds.

05 DESSRIPTION OF POTENTIAL MALARD T ENVIRONMENT AND/OR POPLLATION
Orainage ditches on sjite that empty toward the Mississippi River. The landfill
lies in the flood plains of the Mississippi River and is not protected from pcssible
flood water.

V.PRIDRITY ASSESSMENT

01 PRIGAITY FOR INSPESTION (Crvcs sne. § Agn ar mwoass & SResesd etmamsrs For 1 - woste ont Fan 3 . L o may c e
O A iGH B B. MEDIUM oc.ow 2 0. NONE
Fragugupa raguarey Brosedi ip) TUpO TN reduated] IMAES L ot VRS o vaseDin Ral W | 159 1 Pve! SCIEN AEOPBel. CEMBINIS § Iven! PUDEE SN Iarm;

VL INFORMATION AVAILABLE FROM

01 CONTAZT C2 OF ragwnce Ovpenizoman, 93 TELEPHONE NUMBEF
Z.5. Migut 1 Internratiznal Harvaster 9011357531~
Ge PERSON RESPONSIBLE FOK ASSESSMENT ;25 AGENDTY 126 OAGANIATIN LT TELEPMONE NUMEER 08 DATE
Retin Tanya Humpnries i TOH&EE ; Superfurd 1(615, F41-3424 0s. '3 87
mOute Das  viaé

EPAZORM2ZTO.12(7-8Y)



FEPA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2- WASTE INFORMATION

| tDENTIFICAT.OM

S SIAT( L &7 NuMBt R

TN D

007-22--%"

T ==L

. WASTE STATES, QUANTITIES. AND CHARACTERISTICS

Ot PRYSICAL STATES (Camae ot mae asumgt 02 WASTE OuanT Ty a1 S TE O WASTE CHAMACTERSTICS (Comes o0 s amem
4.1 souo 18 s il oMo NG 1L TGN
0 8 POWDER FES L) F LIOUD Toms {2C RADWOACTVE G FlLammaBLE S m REACTVE
ol C SCUOGE L G GAS 1) D PERSISTENT M GAtABLE LI L WNCOMPATBLE
CUBIC YARDS L)t NOY APPLICARLE
Li D OTHER prowerm HO CF DAUMS
. WASTE TYPE
CATEGORY I SUBSTANCE MamE | 01 GROSS AMOUNT |02 UNIT OF MEASURT| DI COMMENTS
SlU__ | SLUDGE | _6000.00 | «g *
otw OILY WASTE | unknown | i
SOL SOLVENTS I { i
5D PESTICIDES ] J ]
occ OYHER ORGANIC CHEMICALS ! i !
oc INORGAMIC CHEMICALS | | l
ACD ACIDS | [ [
BAS BASES | | [}
MES HEAVY METALS 1 | j
IV. HAZARDOUS SUBSTANCES rsee - e cooeCaS )
0% CATEGORY 02 SUBSTANCE NAME D3CASNUMBER | D4 STORAGE/DISPOSAL METHOD | 05 ConcEnTRATION | 98 MEASURE OF
D007 Chromjum 7466, 47,3 Unkoowp
0008 Lead | 1335257 |
| | | I
{ l | |
| | f f
| J | l |
| | l l {
| | I | |
{ { 2 | !
| | | | i
| ! | | i
| ! { } |
t | l { [
] | J j |
| | | i I
| | : 1
V, FEEDSTOCKS 3es anrenms e €125 momsors)
CATEGORY ! D1 FEESSTOCK mants { 02cAas numBER CATEGDAY [ Q1 FEEQOSTOCK NamE | o2cas numsER
FOZ ) J Fos [ I
FDS | ] ] RS ) }
FDS { | | Fps |
FCs f | | Fos |
11395 tews. 30mBee snarvect saem ¢

V1. SOURCES OF INFORMATION ‘Cre rooces seseionces. » ¢

TOME, Superfuncg File

€A FORM 2CT6-52 (7.51)




POTENTIAL HAZARDCUS WASTE SiTE

| (DENTIFIZATIDN

~ 0T STATE ] vi STE semee m
\'IEPA PRELIMINARY ASSESSMENT s sl
PART 3- DESCRIPTION OF HAZARDOUS COND!TICNS AND INCIDENTS A —
I MAZARDQOUS TONDITIONS AND INCIDENTS
0% ¥, A GROUNDWATEA CONT AMINATION - C2 L OBSEAVED (DATE S POTENTIAL B ALEGED
03 POPULATION POTENTIALLY AFFECTED __2533.C0 D4 WARRATIVE DESCRIPT:ON
Due to :he variations of tne Mempnis sands, this aguifer has a gessibility faor

ground water contamination.

[} B SURAFAZE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

2000.00
The lardfill lies in the flopod plains aof the Mississippi River anc is nc:t

C2 2 OBSERVED (DATE
04 NARRATIVE DESCRIPTION

protected from possible flocC waters.

T POTENTIAL

01 L C. CONTAMINATION OF AR 02 Z OBSERVEDIDATE Z POTENTIAL C A EGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
D1 2 D. FIRE/EXPLOSIVE CONDITIONS 02 = OBSERVED [DATE O POTENTIAL Z ALLEGED
03 POPULATION POTENTIALLY AFFECTED. e 04 NARRATIVE DESCRIPTION
01 & & DIRECT CONTACT c2 2 OBSERVED (DATE. = POTENTIAL ¥ AL EGED
03 POPULATION POTENTIALLY AFFECTED: _2000.00 04 NARRATIVE DESCRIPTION

Possible drinking water contamination.
Q: X F CONTAMINATION OF SOl . C2 T OBSERVEDIDATE 2 POTENTIAL ® ALLEGED
02 AREA PCTENTIALLY AFFECTED. .10 _3acTes 04 NARRATIVE DESCRIPTION )

lagres)

Possible contamination of soil.

Q192 G. DRINKING WATER CONTAMINATION €2 5 OBSERVED 1DATE 3 POTENTIAL £ ALEGED

3 POPULATION POTERTIALLY AFFECTED.

2C00.00

04 NARRATIVE DZSTRIPTION

Alleged chromium and leac were below or slignhtly above drinking

water limits.

07 Z m WORKER EXPOSUREINIUAY Cz Z OBSSAVED IDATE T PCTENTIAL = ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 V1 POPULATION EXPCSUSE/INJURY 02 2 CBSERVEC 1DATE Z POTENTIAL’ Z ALEGED

03 POPULATION POTENTIALLY AFFECSTED

04 NARRATIVE DESCRIPTION

€EPA EDRM LTIC 121781
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POTENTIAL HAZARDOUS WASTE SITE

e -
- PRELIMINARY ASSESSMENT
S EPA

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS &

it IDENTIFIZATION

o S'ATT a2 Sv"'t Seosaatt X

Rt c

R DIV Y

(. MAZARDOUS CONDITIONS AND INCIDENTS (Commes

01 [3J DAMAGE TO FLORA 02 T OBSEAVED (DATE. ) O POTENTIAL Z ALLEGED
D4 NARRATIVE DESCRIPTION
01 O X DAMAGE TO FAUNA 02 T OBSERVED (DATE. ) T) POTENTIAL T ALEGED
O4 NARRATIVE DESCRIPTION (omtaume asmerss o 1oosws)

) I L. CONTAMINATION OF FOQOD CHAIN 020 OBSEAVED (DATE, ____ ) 0 PCTENTAL ® AUEGED
D4 NARRATIVE DESCRIPTION

Site drains inte fields tht grow scybeans and wheat.
Q1 |2 M. UNSTABLE CONTAINMENT OF WASTES 02 3 OBSERVED [DATE: } 5 POTENTIAL B ALLEGED

P Srans)

03 POPULATION POTENTIALLY AFFECTED: 2000, 00 = 04 NARRATIVE DESCRIPTION

Landfill is out of compliance with the flood plain criteria.
01 O N. DAMAGE TC OFFSITE PROPERTY €2 C OBSERVED [DATE: ) C POTENTIAL 3 ALLEGED
O4 NARRATIVE DESCRIPTION
01 D O. CONTAMINATION OF SEWERS. STORM DRAINS, WWTPs 02 T OBSZRVED (DATE: —_— ) 2 PCTENTIAL O ALLEGED
04 NARRATIVE DESCRIFTION

T Z P ILLEGAL'UNAUTHORIZED DUMPING 02 T OBSERVED {DATE. ; NTIA T ALLEGE
0< NARRATIVE DESSRIPTION —! T POTENTIAL ind Gad

05 DESCRAPTION OF ANY OTHER KNOWN, POTENTIAL OR ALLEGED HAZARDS
Chromium, lead, PCB's, other crcanic waste,

H.. TOTAL POPULATION POTENTIALLY AFFESTED:

V. COMMENTS

V. SOURZES OF lNFoRMATlQN 1CH8 LESEVE rOI0tONTEL 8. (.. T16(0 Inos SIS Brams il rOBBM]

TOHE Superfund File
Feasipility study of industrial waste fill site drepared for
Cc. by Envircnmentsal Manacement Plannirg arg Sngi~eering,

internatigral Harvester

EPAFOAM 2C70-12(7-81,
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STATE OF TCNNLSSEU
DEPARTMENT OF HEALTIT AND UNVIRONMENT

IN THE MATICER Ot
DIVISION QIF SCLID WASTE
MANAGEMNENT

NQ, 84-156

THE INTLRIVATIONAL
HARYESILR COMPPANY
MUAPTIS, TENILSSEL

RESPONHDENT

COMMISSIONLR'S ORDER

Comes now, James E. Word, Commissioner of the Tennessce Departiment of

ticalth and ©avironment, and states that:

PARTIES
1
James L. Word is the duly appointed Conunissioner of the Teunessce

Deparunent of tealth amd Envirornent (the "Departinent™).

The International Harvester Company (the "Respondent™) is a Maryland
Carparation qualificd to do business in Tennessece. 1L is doing business at 3003
lHarvester Lane, Meinphis, Tennessce 38127. Its registered agent for service of
process is:  C. T. Carporation Systems, 530 Gay Slircet, Knexville, Tcnnessee
37902. The Company manufactures fann cquipment and the inanufacturing
processcs include casting, shearing, machining, welding, asseinbly, washing, plating

and painting.

JURISDICTION
HIR
Pursiant ta 1.0\, Scciions 68-46-111 and 68-46-206, the Conunissinner is
authorized to issue an order to any liable party requiring such party to investigate,
ldentify, contain, and clean up, including maonitoring and maintrnance, inactive
hazardous substance sites which pese or may pose a danger to public health, safety
or the environment because of the release or threatened release of hazardous
substances. Pursuant to T,C.A. Section 68-46-215 the Cominissioner may lssue an
order for correction Lo the appropriate person, and this order shall be «emplicd

with within the time limil specified in the order,



v.
Respondent is a "person” within the meaning of 1.C.A, Section 68-46-1G4 and

is also 2 “liable party™ within the meaning of T.C.A. Section 68-46-202.

FACTS

V.

As part of the flespondents manutfaciuring process, it produces inctal plating
wasles containing lead, chromiwm and other eleinents.  This liquid wasle is a
hazardous substance as defined in T.C.A, Section 68-46-202. The waste is also a
fisted hazardoirs waste as detined in the Tennessee Hazardous Waste Repulation

1200-1-11-.02(n).
Vi,

The existence of this inactive hazardous substance site poses or imay he
reasonably anticipated to pose a danger to public health, safety, and environment.
This inactive hazardous substance site appears on the proposcd list ol such sites
(pursuant to T.C.A. Scction 68-46-206) cligible for investigation, indentification,

containment and clean up.
Vi,

The Respondent reported that it has tispored of harardous wasie at a isposal
site._ owned by International Harvester Company and lacated at latitude and
lonpitude coondinates 35°12'23" and 9090305 1espectively,  The Respondent has
reporicd the disposal of woot, paper, foundry sand, glass metal scraps, cardboard,
trash, paint and paint shdge, washing mackine shnipe, oils, grease, roolants,
wastewater_treatment sludge, spent transformer oil, varaishes, sealing compounds,
caustics and acids, electropiating treatinent sludge and misceliancous intustiial
solid waste. 1he disposal site has been inactive since at least November, 1983, ¢

YHI

On Oclober 20-21, 1980 EPA conducted a hazardons waste site investipation of

Internationa! Harvester. Analysis of samples taken durlng this Jnspection revealed



that concentrations = chromiuin and lrad were helow only shghily above
drinking water linits in water, but were very high in sedinentfsoil. High fevels of
PED's were found in all scil samples, and moderate to low amounts of sone

extractable/purgeatde organic compounds weie atso [onnd in soil/sediment samples,

CLAIMS FOR RELIEY

IX.

By operating this dispesal site and ganerating the hazardous: substances
disposed of in the sile, Respondent is a "lioble party" as defined in T.C.A. Section

68-46-202 which is defincd as:

"(a.} he owner or operator of an inactive hazardous substance site;

(b.) Any person who at the time of disposal was the owner or operator of an

inactive harardous substance site;

(c.} Any generator ol hazardous substance who at ihe thne af disposal causcd

such substanece to be disposcd of at an inaclive hazardous substance site;. , "

This site is a hazardous substance site within the meaning of T.C.A. Scction
683-46-202 which is delined as "any site or area where hazatdous substance disposal

has occurrcd.”

X.
PREMISIES CONSIDERED, 1, James E, Word, hercby ORDER the Respondent,

International llarvester Company ta comply with the following:

A INITIAL ASSESSMENT

Lo Within sixty (60) days of reccipt of this Order, the Respondent shall
subiit to the Departinent any existing data availalile to the Respondent which
is pertincnt to the assessment of the hazard that the specificd site may pose
to public health and the enviremment. This infonnation shail include available
data listed in paragraph X.B.2 of this Order and shall be subinitted in

duplicate.




2. Following receipt ol this infe ‘mation, the Department will schicdule an
initial assessinent conlerence wh ch the Respondent shall attend in the
Masheille Office of the Departinent Division of Sulid Waste Management, The
Respondent shall be given seven (7 days notice prior to this mecting.  The
purpese of this conlerence will be "o distuss existing data and deterinine the
need flor [urther investigation, remadial action and/or fong terin nonitoring

and maintenance. A schedule for future activities, decined necessary by the

Department, shall be established at this conterence.  Depending on cxisting

data, the Department inay determine that no [usther action is necessary., In

all other cases, the schedule established in this conference will provide the

datcs by which the activities enumerated hercin must be completed,

INVESTIGATION PROGRANM

t. According (o the schedule cstablished in the initial assessment
ronference, the Respondent shafl subinit 1o the Departiment a proposed

Investigation Man,

2. In order to provide an accurate assessinent of the hazard posed by the site
1o public hicaltl and the envirommnent and to develop design data for remedial
action, the Investigation PPlan shall include, but nat be limited to, asscssinent

of the following lactors:

a. Types and quantities of hazardous substances disposcd at the site.

b.  Physical state, analytical suminary, toxicological characteristics and

other pertinent data defining hazardous substances present at the site.

c. Methods and extent of the disposal oprration including containment
methads used, plans and/or photographs of sile operation, perimneter and
depih of disposal ared, and type ol disposal operation conducted (apen

burning, trench, sutface impoundment, cte.).

d.  Ohscrved release of coutawninants to praundwater, surface water or

air, inctuding sampling, to determine contaminant concentrations and

extent of contaminant migration.



c. lydregeolopic evaluatien to deterinine depth te  groundwater,
pecmcability ol the unsaturated zone, distance to ncarest surface water

and stope of the disposal area and intervemnp tenain.
f.  Pepulation and environment potentially affected:

(1.} Gioundwater yse and population served by groundwaler sources
within a three {3) mile radius of the perimeter of contaminant

wigration,

(2.} Swrface water use and popuilation srtved within a thiree (3) mile

tcach downstream ol Lthe periineter of contaminant migration.

(3.}  Population potentially alfected by contaminant relcases to the
ait within a tour (#¥) mile radivs ol e perimeler of contaminant

migration.,

(1) Distance from the site 1o scnsitive cnviromments such as a
natural wetland, critical habitat for an endangered species or a

MNational Wildlife Refuge,

£.  Uire and explosion hazard assessment of the site.

h.  Diuert contact hazard assessimen? of the site.

3. The Investigation Plan must inchile cost cstimates and a proposced
schedule for completion of activities involved in Hm‘ihvcsligalion. Following
a review of the [Plan, the Departmeat may schedule a wmeeting which
Respoundent shall atlend to discuss any tezisions eequired by the Departiment.
The Respondent will be given seven (7) days notice prior to the necting. On or
before a deadline date estahlished in this review mecting, a revised
Ivestigation P'lan shall be submitied by the Respondent to the Departiment.
Upon approval by the Departiment of the revised Investipation Plan, the
Respondent  shall  begin  required activitics acrording to the reviscd

Investigation Plan.



ROAE AL ACTION SELECTION AND IMPLEMENTATION

1. Tecllowing completion of the investigation ar tivities, 3 teport providing an
asscssment ol the hazard posed by the site fo public health and the
cncicanrnent ard proposing rewedial action alternatives shaill be suburitted by
the Respondent to the Department according to the Investigation Man
schedule. This report will be referred to as a Hazard Assessinent/Pemedial
Action teport (Lerein after referved to as "HAJRA",  Remedial action
alteenatives nust  include  cost  estimales and  proposed  schiedides  for

completion of activities involved in remedial ac tion implementation.

2. Assessinent ol cachh  remedial  action  alteimative  must  include

consideration of the following factors:
a.  the techmological Ieasibility of cach atteinative;

L.  The cost-ellectiveness of each alternative;

¢. The nature of the danger to the pablic healih, safely, and the

chvitontnent posed by the hazardous substances at the site; and

d.  The extent to which cach alternative would achicve the goal of
T.C.A. Section 68-46-206(d} which states, iu pact, " . . The goal of any
such action shall be c)can;:p and coutainment of the site through the
climination of the threat to public hicalth, safety and the cnvironment

poscd by the hiazardous substance.”

J. Caollawing the Department ceview of the HA/UA Report, the Department
will schedule 3 meeting which the Respondent shall attend, to discuss any
revisions sequited by the Departiient, The Respondent shall be given scven (7)
days notice prior to the mecting. On or belore a deadline date establishied in
this review inecting, a revised HA/RA Report shall be subinitted to the
Departinent. Upon receipt of appioval by the Departsment of the revised
HA/RA Report, the Respondent shail begin activitics required Ly the revised
HA/RA Report, wmiess the Departinent delerinvines no further artion s

nccessary.



E.

S10.

F.

4. The HA/RA activities shall not he considered complete until the
Nepacunent has reviewed these activitics and issued a letter of acceptance to

the Resporddent.

SIE MONITORING AND MAINTENANCE

[, Where the Pepartiment determines a need for site monitoring  and
maintenanie, the Respondent shall provide a Site Monitoring and Maintenance
Pian (hetein after releired to as “M/M Plan®™) which shail include a proposed
schedule Tor completion of required activities and cost estimates within ninety

(90} days of receipt of a request for said I'tan by the Departinent.

2. Within forty-five {43} days of receipt of this M/M Plan by the
Department, the Respondent shall attend a meeting with the Depaiinent to
discuss any required revisions.  On or belate a deadline cstablished in this
teview inceting, a revised M/M Plan shall be subiniticd by the Respondent to
the Departinent.  Upon receipt of approval by the Department, the revised

A/AY Pian will po into effcct.

To the extent practicoable, any investigation, identification, containment and

clean-up, including monitoring and maintenince, shall be consistent with the

national contingency plan promnulgated pursuant to Section 105 of Public Law 96-

Certain artivilies may be deemed critical by the Departiment and shalt require

oLservation by the Depariment. The Respondent shall provide suflicicnt notice to

the Departiment to allow scheiuling of personnel for these activities.  The

G.

Departinent also teserves the right to observe any other activitics required

pursuant to this Quder,

Any failure ta comply with approved schedules of activities required under this

Cider shall be a failure to comply with this Qrder,

In this Ocder, any reference to the singilar includes the plaral.



. Further, I, James B, Word, do not waive any rights or authiority available to ine
to assess the International Harvester Company for lialility lor costs, expenditures,
civil penaltics ar daeages incurred by the State pursuant to this Ordee. [ oalso
rescgve the right ta oider such further remedial action te be completed by the

Respondent where it is determined that further remedial action is needed,

Issucd in this oflice of the Commissioner of the Tenncssce Departinent of

Itealth and Enviranment this 14th duy of Barch y 1986,

N

L5 T, WORD, Comunissiouer
Tennessee Department of llealth
and Environinent

NOTICE OF RIGI1TS

teenational Hacvester Company is herchy advised that in accardance with
T.C.A. Section G8-46-215 it may sccure a review of the nccessity for or
rcasonableness ol this Order by fiting with e Comnissioner, a written petition
setting forth the grounds and reason for ebjec tinn and asking for a hearing in the
matter involved before the Solid Waste Dispasal Control Board, The Order shall
become finat and not subject to review unless the person or persons named heeein
shall file such petition for a hearing no later than thirty (30) days aficr the date
such Order is sccurcd.  Hearings will be conducted in accordance with the

Tennessce Uniform Adiministrative Procedures Act.

Carresponvdence regacding this Order should he ackhessed to Willjam L, ey,

Assistant General Counsel, 150 9th Avenue, Nortl, Nashville, Tepnessec 37203 or

S
.5/{,%2.214 /guu

Hian L. Pcuny
Assistant General Counsel

-

telephone (613)741-3657,

WLP/bec/Intern Harv
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DIVISION OF SUPERFUND SITE IDENTIFICATION NUMBER: {#79-525

STATEMENT OF HAZARDOUS SUBSTANCE SITE DISPOSITION:

From 1940°'s to 1982, International Harvester disposed of hazardous substances
including oils, grease, spent transformer oil and paint sludge. The graded
landf1ll is covered with a cap of 6 Inches of clay and an additional one foot
of clean soll. The site is in monitoring and maintenance phase. Many of the
contaminants remain in place. The landfill area is located approximately 233
feet west of the main plant building and should not be disturbed withouz

authorization from the Tennessee Department of Health and Environment,
Division of Superfund.

1,
~~  day of /'::ﬂé/uy/_, , 1988.
7

TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT
JAMES E. WORD, COMMISSIONER

éwe

James C. Ault, Director
Superfund Division
Te essee Department of Health and Enviromment
701 Broadway
4th Floor, Customs House
Nashville, Tennessee 37219-5403

STATE OF TENNESSEE

COUNTY OF DAVIDSON

Before me, the undersigned Notary Public in the State and County aforesaid,
personally appeared James C. Ault, with whom I am personally acquainted, and
who, upon oath acknowledged himself to be Director of the Division of
Superfund, Tennessee Department of Health and Environmeunt, and that he as such
Director, executed the foregoing imnstrument by his signature for the purpose
therein contained, by delegated authority from the Commissioner of the
Department of Health and Eavironment.

- e , -~ N
WITNESS, my shand and Official Seal at office this 2-7 day of Brlnmay

1988. A, 4
R A =)
o A b - - 2 B -
[~ — ¢ -~ o~ E:‘ mr———
& - 27 IZZ NOTARY PUBLIC w
. ".’- g ) ,:‘. M . ..Q -;‘ - e i Ce e —
- ‘_._.._’ . __,.' %n , . _ ) ) w
T R .o Cemraizzinn Linires 230l 77, 1826
. My Commissébn Expires: i '
- ;.'.:.k'.'.'-'

F4098057/SF-10A
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RECEIVED

GCT 29 1227

REPORT OF PQST CLOSURE MONITORING
AT THE
INTERNATIONAL HARVESTER LANDFILL SITE
MEMPHIS, TENNESSEE
~THIRD QUARTER, FIRST YEAR-

Prepared by
Hess Environmental Services, Inc.
Memphis, Tennessee

October 6 , 1987



Hess ENVIRONMENTAL SERvVICES, INC.
6890 HILLSHIRE DRIVE, SUITE 13
MEMPHIS, TENNESSEE 38134
(901) 377-9139

™

October 6, 1987

Dr. Sheldon Kelman
The Pickering Firm
821 Barksdale, South

Memphis, Tennessee 38114
Dear Dr. Kelman:

Hess Environmental Services, Inc. (HES) has prepared
the enclosed "Report of .Post Closure Monitoring at the
International Harvester Landfill Site, Memphis, Tennessee,
Third Quarter, First Year." If you have any questions or
cemments concerning this report, please feel free to contact

me at your convenience.

Dr. Kelman, I have enjoyed working with you on this
project and look forward to sampling this site again next
quarter.

Sincerely,

Connie Hess, CHMM
President

mm

Enclosure
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SUMMARY

Ffirst year, third quarter groundwater, surface water,
sediment and soil samples were collected and analyzed 1in
compliance with post closure monitoring requirements set
forth in International Harvester's Closure Plan as enforced
by the State of Tennessee.

All water samples were analyzed for chromium and lead
content. All sediment and soil samples were analyzed for
chromium, lead and Polychlorinated Biphenyls (PCBs) content,

The downgradient well (#4) was found to be dry this quarter.

NOo metals were detected in any of the groundwater samples
collected. Hence, the landfill can not be said to have
impacted groudwater surrounding it.

No metals were detected in the surface water composite.
Metals and PCBs were found in both soil composites, however
these levels were comparable with levels previously found at
this site.

Metals, but no PCBs were found in the sediment composite
sample collected. The sediment chromium levél was comparable
with published soil levels referenced in table IV and the
lead level in the sediment was below the average level found
in a recent study of Memphis soils (HES 19865.

All data is displayed in Table IV of this report.



at !

I. INTRODUCTION

To comply with post closure monitoring requirements set
forth in the International Harvester (IH) Closure Plan and
enforced by the State of Tennessee, Department of Health and
Environment, Division of Superfund (the State), Hess
Environmental Services, 1Inc. (HES) collected groundwater
samples from three (3) groundwater monitoring wells (down
gradient well #4 was dry), water and sediment samples from
the National Pollutant Discharge Elimination System (NPDES)
discharge point and soil samples from two (2) areas at the
base of the landfill.

All samples were analyzed for chromium and lead content. The
soil samples collected below the landfill and the sediment
sample collected from the NPDES discharge point were also
analyzed for PCB content.

This report addresses sampling, testing and chain~-of-custody
protocols followed to fulfill third quarter, first year,
post closure monitoring requirements,



II. SAMPLE COLLECTION

On September 3 1987, HES provided a team to collect:
groundwater, samples from three (3) downgradient wells (%2,
#3, and #4) and one (1) upgradient well (#1);: one (1)
sediment composite and one (1) surface water composite from
the (NPDES) discharge point ditch; and two (2) soil
composites, the first from below the landfill on the north
side, and the second from below the landfill on the south
side; no groundwater sample was collected from well #4 this
gquarter, because it was found to be dry (no water was
present in the well). All samples collected at the IH
Landfill Site, parcel 4, are shown in Figure 1.

Present on site during sample collection were:

Connie Hess - Senior Chemist with HES

Larry Stewart - Senior Chemist with HES

Marolyn Howe - Chemical Engineer with HES _

Bobby King - Environmental Engineer with the State

Bijan Haghtaleb - Environmental Engineer with the
State

Weather conditions were mild, sunny & 22° (72°F).
Groundwater Monitoring Wells

Each of the four (4) two inch ID groundwater monitoring
wells had a metal outer well'casing with a pad-locked 1lid.
HES found all lids locked. Before sampling, the well depth
and the depth to the surface of the groundwater was measured
in each well containing water and the volume of the standing
water calculated, A record of these measurements is shown in
Table I. A Well Wizard, stainless steel portable positive
gas displacement bladder pump, Model ST110P, with a Teflon
bladder, Teflon tubing and a stainless steel intake screen,
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TABLE I

MONITORING WELL
MEASUREMENTS

WELL
NUMBER 1 2 3 : 4
Total Depth of Well (Ft.) 41.5 24.8 25.0 25.0

Depth from MP* to Top of
Water Column (Ft.) 32.17 21.6 22.3 25.0

Height of Water Column
(Ft.) 8.8 3.2 2.7 0.0

*MP = Mcasuring Point, an area (point) at the top of each PVC
well casing used as a reference point for measurements.
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was used to evacuate one (1) volume of standing water and
three (3) volumes of recharge water in wells #1 and #2. Wel:
43 was bailed to dryness and then a sample collected using a
Teflon bailer, This 1is 1in accordance with the protocol
described in the Environmental Protection Agency's (EPA),
Resource Conservation and Recovery Act (RCRA), Groundwater

Monitoring Technical Enforcement Guidance Document. Well 44

was found to be dry, therefore no water was evacuated and no
sample was taken. Groundwater to be sampled was then pumped
into precleaned glass samplé containers with Teflon lined
lids.

Groundwater samples collected for chromium and lead analysis
from well #1 and #2 were filtered using a 0.45 micron filter
attached to the discharge tube of the ST 1100P pump,
Groundwater samples from well §3 were filtered by the
laboratory. Wells #2 and #3 exhibited very slow recharge
rates which was consistent with first and second quarter
findings.

Because of the lack of rainfall in recent months, the water

column in each well was lower than levels measured during
previous sampling events.

All groundwater samples were stored on ice (49) immediately
after collection (in the field)., Groundwater from vells §1
and §2 to be analyzed for metals were pPH adjusted with
nitric acid to a pH of <2 and refrigerated (49°) along with
the rest of the sample. Groundwater from well §3 was
preserved at the 1laboratory, after filtering. with nitric
acid to a pH of less <2,

All sampling equipment and sample container cleaning
procedures, sample preservation procedures and analytical
procedures were performed in accordance with "Methods for
Chemical Analysis of Water and Wastes," EPA-600/4-79-020,



March, 1979, as referenced in the "Rules Governing Hazardous
Waste Management 1in Tennessee." See Table II for the

specific analytical method references for each parameter,

Environmental Testing & Consulting, Inc. (ETC), received
samples from the three (3) wells. ETC 1is a laboratory
certified by the State of Tennessee (Cert. #00210). Samples
were delivered to ETC by HES van on September 3, 1987.

All samples arrived at the laboratory with seal intact.

Established chain-of-custody sample handling protocols were
followed., A "Field Log Book" was kept, as required in the
chain-of-custody protocol. Pertinent data concerning the
site in general, weather conditions, and data collected
during the sampling event were recorded. This log will be
updated during each quarter's sampling event,
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NPDES Discharge Point

Samples were collected at the NPDES discharge sampling point
below the discharge of storm water located in the northwest
area of parcel 4 (see Figure 1). A water and then a sediment
composite were collected from this discharge point.

HES personnel collected grab samples of water from two (2)
locations along the south bank in the vicinity of the JIPDES
discharge point. Water was scooped from each location via a
clean glass sampling jar then added to a second jar to form
the composite. Equal portions of water from each grab sample
were poured into the composite accumulation jar; when all
grabs were deposited into the accumulation Jjar the sample
was pH adjusted to pH <2 with nitric acid, then covered with
a Teflon lined 1lid.

There appeared to have been little if any Elow in the NPDES
discharge ditch. Only pools of standing water were present

at the time of this sampling event,

Four {(4) sediment grab samples were collected in the same
area as the water grabs. Sediment grabs were scooped from
the rocky stream bed by raking a sampler, comprised of a
small stainless steel beaker attached to a stainless steel
pole, across each area then pouring each scoop raked, into a
glass sampling jar. The sediment accumulated in the jar was
then stirred with a stainless steel spatula to form a
uniform composite. The Jjar was then covered with a Teflon
lined 1id.

Both composite samples were sealed by placing a
chain-of-custody séal across each jar lid and down the sides
of the jar. The water sample was stored on ice (4°C) along
with the groundwater samples., Both samples were delivered
along with the monitoring well samples, to ETC, via HES van
on September 3, 1987.
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Soil Composites

Two ~{2) soil composite samples were collected at the
landfill site, one north and the second south of the NPDES
(and storm water) discharge point, below the west face of
the landfill.

All areas sampled are shown in Figure I, A description of
the soil areas sampled is provided in Table III.

The north and south soil composites were formed by
collecting two (2) cores from each of two (2) locations and
depositing them in a precleaned Pyrex glass mixing tray. The
soil was then mixed in the tray with a stainless steel
spatula to form as uniform a composite as possible then
placed in a sample jar. The composite jars were then covered
with a Teflon lined 1id and sealed with a chain-of-custody
seal,

Both soil composites were delivered to ETC, via HES van
along with the water and sediment samples on September 3,
1987.

10



TABLE III

LOCATICN OF SOIL COMPCSITES COLLECTED

Composites

South Composite:

Grab S1
Grab S2

North Composite:

Grab N1
Grab N2

Locations Sampled

18 feet due west of well 42
18 feet due west of well #3

15 feet due west of well #4
51 feet north and 15 feet west of

the north concrete retaining wall
at the NPDES discharge point

11



IIT. DISCUSSION OF DATA

As stipulated in the I4 Closure Plan, all water, soil and
sedirﬁent samples were analyzed for chromium and 1lead
content. The scil and sediment samples Were also analyzed
for PCB content.

All soil and sediment sample data is reported on the basis
of dry weight (mg/kg).

A summary of all second quarter laboratory data is presented
in Table IV, the actual laboratory report is included in the
Appendix of this report,

No chromium or lead was detected in groundwater from any of
the wells. No metals were detected in the surface water
composite, Chromium and lead were found in the sediment and
soil composites. PCBs were found current soil composites,
but not in the sediment composite.

Third quarter groundwater data for the downgradient wells
was comparable with first and second quarter data. The
absents of <chromium in third quarter groundwater from
upgradient well $1 may reflect normal wvariations in
groundwater quality,

Current surface water data is comparable with first and
second data. The variations in sediment data probably
reflect variations in constituent concentrations at
different points in the NPDES stream bed.

Third quarter (site) soil data was comparable with previous

data. The relatively small variations in data probably
reflect a combination of the ranges present in site soil and
normal variations in laboratory data.

12
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TABLE IV
SUMMARY CF DATA

Groundwater
Monitoring Wells Units ‘Chromium Lead PCBs
$1 mg/1 <0.02 <0.05 -
$#2 mg/1 <¢.02 <0.05 -
#3 mg/1 <0.02 <0.05 -

NPDES Discharge Pt.

Surface Water

Comp. mg/1l <0.02 <0.058 -
Sediment Comp. mg/Kg* 144 164 <0.05
Soils
N. Landfill Comp. mg/Kg* 21.7 38.4 0.64
S. Landfill Comp. mg/Kg* 11.9 15.9 0.24

Average
Background Levels
Soil mg/Kg 100 (1) 313(2)** (1 (3)
References

(1)
Allaway, W. H. 1968. Agronomic cecntrols over the environmental
cycling of trace elements. Adv. Agron. 20: 235-274.

(2)
Final Report of Soil Sampling and Analysis for the North
Hollywood Dump Health Effects Study, Hess Environmental
Services, Inc., May 30, 1986.

(3)
Richardson, B. J. and Waid, J. S. (1982). Polychlorinated
biphenyls (PCBs): An Australian viewpoint on a global
problem. Search 13, 17.

*Dry Weight Basis

**Range 40.7 to 2002 mg/Kg.

13
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CONCLUSIONS

Because no metals were found 1in downgradient
"groundwater, the 1landfill can not be said to have

impacted groundwater surrounding it.

Site surface water and soil composites do not contain
contaminants of interest above published background
levels,

The groundwater 1level in all wells was lower than,
noted first and second guarter monitoering,

Most third quarter data is comparable with first and
second quarter data with the following exceptions: the
level of chromium in background groundwater decreased,
the level of lead and PCBs in the sediment decreased
and the level of chromium in the sediment increased
slighty. The relatively minor wvariations in data
reported to date probably reflect a combination of the
ranges present in soil and sediments at the site and
normal variations in laboratory data.

actions beyond reporting the data contained in this

report should be required until fourth quarter, first year,

when monitoring will again be required,

14
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LABORATORY REPORT
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EI__J—L: ENVIRONMENTAL TESTING & CONSULTING INC.
‘ 2924 WALNUT GROVE RD. « MEMPHIS, TENN. 38111 o PHONE (90t) 327-2750

September 18, 1987

RECEIVED 5£F ) 3 1987

Ms., Connie Hess, President

Hess Environmental Services, Inc.
6890 Hillshire Drive, Suite 13
Memphis, Tenn. 38134

REF: ANALYTICAL TESTING -~ WATER SAMPLES
SAMPLE(S) DATE: 9/3/87
SAMPLE(S) I.D.: MUF (1,2,3 & 5)

Dear Ms. Hess:

The above referenced samples have been analyzed per your instructions.
The tests were performed in our laboratory (#00210) in accordance
with Standard Methods, 16th Edition, and the results are shown below.

Standaxd
Results (mg/Ll) Methods
Tests 71 2 43 #5 Page § By Date
Chromium  <0.02 ~<0.02  <0.02 <0.02 157 JF9/4
Lead <0.05 <0.05 <0.05 <0.05 157 JF9/4

* Filtered through a 0.45 micron filter.
Analyses on filtrate.

If you have any questions please feel free to contact me.
Very truly yours,

/,%/% 7

ichael”J. Cimbalo
President

MJC/mg

Attachment



September 18, 1987

Ms. Connie Hess, President

Hess Envirommental Services, Inc.

6890 Hillshire Drive, Suite 13
Memphis, Tenn. 38134

REF: ANALYTICAL TESTING -
SAMPLE(S) DATE: 9/3/87
SAMPLE(S) I.D.: MUF #1 & §#2
SOIL & SEDIMENT SAMPLES

Dear Ms. Hess:

4~
%{_{b ENVIRONMENTAL TESTING & CONSULTING INC.
2924 WALNUY GROVE RD.

o MEMPHIS, TENN. 38111 « PHONE {30%)327-2750

The above referenced samples have been analyzed per your instructions.
The tests were performed in our laboratory (#00210) in accordance

with Standard Methods, 16th Editien,

The results are shown below.

Soil Samples Sediment
MUF Results (ppm)

Tests #1 12

Chromium 21.7 11.9 144

Lead 38.4 15.9 1447

PCBs 0.64 0.24 <0.05

If you have any questions please feel free

Very truly yours,

ALy

Michael J. Cimbalo
President

MJC/mg

Attachment

MUF (ppm)

and SW-846, Methods 8080/3550*(PCBs).

Standard
Methods
Page # By Date
157 JF 9/8
157 JF 9/8
¥ RR 9/17

to contact me.
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Reference 11

STATE OF TENNESSEE

DEPARTMENT OF HEALTH AND ENVIRONMENT
SOUTHWEST TENNESSEE REGIONAL OFFICE
295 SUMMAR AVENUE
JACKSON, TENNESSEE 38301-3984

July 10, 1989

Dr. Sheldon Kelman, P. E.
Vice President

The Pickering Firm

Suite 500

1750 Madison Avenue
Memphis, TN 38104

Re: International Harvester Landfill Site, TDSF _$79-525 |
Dear Dr. Kelman:

The International Harvester Site was inspected on 6/29,89 (see
enclosed trip report). Although many problems have been corrected,
there still exist some serious deficiencies at the site. In
particular:

1. Many areas on the cap and slopes of the cap are
eroded with waste visible at the surface.

2. Areas that have apparently been re-covered and seeded are
eroding.

3. The gate erected at the Whitney Road entrance is secured only
with a wire (a lock should be purchased and a key made

available to the Division).

4. Mowing has been restricted to only the cap and access road.
Mowing arcund the monitoring wells will also be reguired for
cbvious reasons.

If a joint site inspection is required to adequately define these
problems please feel free to contact me at (901) 424-9200.

Sincer
b\)“‘é

Wm Jordan Engl¥éh -
Geologist, TDSF

Enclosure

Cc: Edith Ardiente
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HAZARDOUS wASTE SITE INVESTIGATION
INTERNATIONAL HARVESTER COMPANY
MEMPHIS, TEMNESSEE
MARCH, 1981

INTRODUCTION

A hazardous waste site investigation was conducted at the International
Harvester Company, Memphis, TN, during October 20-21, 1980 by J. S. Hall and
Charles A. Till of the US Environmental Protection Agency (US-EPA), Region 1V,
Surveillance and Analysis Division (SAD). This investigation was initiated
following a preliminary inspection by personnel of the US-EPA, Region 1V,
Enforcement Division in May 1980 (1), During the May 1380 inspection, LS-
EPA, investigators observed wood, pallets, crates, metal, paper, trash,
glass, and drums i{n a landfill adjacent to the plant. The drums in the
landfill were alledged to be empty (with the exception of some yellow drums
filled with trash), and could not be sold or reconditioned. These drums
were not accessible, so their contents or lack thereof were not verified
by the US-EPA. The drums that were not sold or reconditioned were supposed
to be crushed. There were also approximately 1000 empty drums stacked along
the northeastern side of the landfill near the back entrance gate of the
plant. The original contents of these drums were reported to be oil, paint,
varnish, sealing compound, caustics, and hydrochloric acid.

STUDY AREA

The International Harvester Plant is located at 3003 Harvester lane on
the northwestern side of Memphis (see figure 1). The plant manufactures farm
equipnent. The manufacturing processes include casting, shearing, machining,
welding, assembly, washing, plating, and painting. In addition to manufac-
turing complete pleces of equipment, the plant also manufactures parts to be
shipped to other International Harvester Plants. '

The subject landfill £s located ta the west of the plant. The landfill
and adjacent area are situated on the Mississippi River floodplain. All runoff
from the landfill drains toward the Mississippi River via a large drainage
ditch. The soils around the landfill are floodplain alluvium that consist of
materials formed from silts and clays washed from the adjacent uplands, and
from silts, clays, sands and gravels deposited by the Mississippl River. The
area immediately downgradient from the landfill is presently being farmed.

The topography of the area consists of gently sloping uplands to nearly flat
to flat bottom lands. (See figure 2 for site map)

During this investigation, four sediment, one soil, and two water samples
were collected., Three sediment samples (IH-2, IH-3, IH-4) were collected in
depositional areas downgradient from the landfill. A composite soil sample
(IH-5) was collected from random locations on top of the landfill... The
two water samples IH-6 and IH-00l, and another sediment sample IH-7 were
collected in the drainage ditch that conveys wastewater from the plant
and surface runoff from the landfill to the Mississippi River (see figure
2 for sampling locations). All sampling points were located on International
Harvester Company property.



DISCUSSIONS AND RESULTS

The soil and sediment samples were analyzed for organic compounds and
metals. Water sample IH-6 was analyzed for organic compounds, netals, and
cyanide. Water sample 1H-00! was collected for an NPDES inspection so it
was analyzed only for metals and other permitted parameters. Results of the
NPDES investigation were forwarded January 29, 1981, and are not discussed
in this report.

Sampling station locations are included in Table 1. All data included
in tables 2 and 3 include only metals and organic compounds that were
positively identified and quantified by laboratory analyses, Several or-
ganic compounds were tentively identified and concentrations were estimated;
also, some trace concentrations (below the minimum detection level (MDL) of
organic compounds and metals were detected but were too low to be quanti-
fied. These data, along with all of the analytical results, are included
with the analytical data sheets in Attachment 1., Attachment 2 contains all
of the field data record sheets.

Extractable and Purgeable Organic Compounds

. 3,4-benzofluoranthene and/or 11,12-benzofluoranthene was detected at a
concentration of 1,500 ug/kg in the sediment sample (IH-3) collected in the
small drainage ditch on the western side of the landfill. This sample would
have been affected by runcff from most of the landfill area except for the
northwest portion. Trace concentrations of eight other extractable organic
compounds were detected, but were too low to be quantified (<1,000 ug/kg),
including: naphthalene, phenanthrene and/or anthracere, fluoranthene, pyrene,
chrysene and/or 1,2-benzanthracene, 3,4-benzopyrene, 1,12-benzoperylene,
and phenol (<2,200 ug/kg). Also, 13 other extractable organic compounds
were tentatively identified in this sample with estimated concentrations
or concentrations too low to be quantified. (See Attachment 1).

Sediment sample IH-2,collected in a depositional area collected at
the southern part of the site,contained trace concentrations of nine
extractable organic compounds but were too low to be quantified (<1p00
ug/ kg). These were: naphthalene, phenanthrene and/or anthracene,
fluoranthene, pyrene, l,2-benzanthracene, 3,4-benzofluoranthene and/or
11,12-benzofluoranthene , 3,4~benzopyrene, 1,12-benzoperylene, and phenol
(<500 ug/kg). Ten other extractable organic compounds were tentatively
identified with estimated concentrations or concentrations too low to be
quantified.

Sediment sample IH-4, collected in a depositional area of the northern
part of the site, contained a trace concentration of phenol (<1,000 ug/kg).
There were also four other extractable organic compounds tentatively identi-
fied with estimated concentrations or concentrations tooc low to be quantified.

Soil sample IH-5 collected on the landfill, contained trace concentracions
of fluoranthene (<15,000 ug/kg) and pyrene (<15,000 ug/kg). Also, one other
extractable organic compound was tentatively identified in IH-5, but the
concentration was too low to be quantified.



Sediment sample IH-7, collected from the large drainage ditch below
the site, contained seven extractable organic compounds that were tentat-
ively identified with estimated concentrations, or concentrations too
low to be quantified.

The water sample IH-6, collected from the large draifnage ditch
below the site, contained no detectable extractable organic compounds.

The only purgeable organic compound detected in any of the soil and
sediment or water samples collected during this investigation was dichlo-
rodifluoromethane at a trace concentration (<5 ug/kg) in soil sample IH-
4,

Chlorinated Organic Compounds

/" Polychlorinated biphenyls {(PCB's) were detected in all of the soil
 and sediment samples. The concentrations and compounds were as follows:
(I8-2), PCB (Aroclor 1248, 18,000 ug/kg); (IH-3), PCB (Aroclor 1248,

5,500 ug/kg); (IH-4), PCB (Aroclor 1248, 8,900 ug/kg); (IH-5), PCB
(Aroclor 1254, 3,800 ug/kg); and (IH-7); PCB (Aroclor 1254, 180 ug/kg).
These data indicate that PCB concentrations were higher in the landfill
area than in the drainage ditch sediments downgradient from the landfill
(see figure 2 and table 2). PCH's have been used in numerous commercial
applications such as plasticizers, heat transfer fluids, hydraulic fluids,
fluids in vacuum pumps and compressors, lubricants, and wax extenders. (2)

Metals

Iron was detected in all of the soil and sediment samples ranging in
concentration from 21,360 ug/kg to 41,000 ug/kg. Sediment sample IH-3 con-
tained lead at a concentration of 112 ug/kg, and zinc at a concentration
of 147 ug/kg. Sediment sample IH-4 contained chromium, 141 ug/kg; lead,

468 ug/kg, and zinc, 175 ug/kg. Sediment sample IH-7 contained chromium,

278 ug/kg; lead 210 ug/kg; and zinc, 174 ug/kg. Soil sample IH-5 contained
chromium at a concentration of 104 ug/kg. Chromium was detected in water
sanple IH-6 at a concentration of 104 ug/L. None of the other metals de-~
tected in the soil, sediment or water samples displayed high concentrations (3)
(See table 2 for concentrations).

METHODQLOGY

All sampling and preservation methods used during this investigaticn
were in accordance with the Water Surveillance Branch Standard Operating
Procedures and Quality Assurance Manual, August 29, 1980 (4). Chain-of-custody
was maintained from time of collection until samples were relinquished
to Laboratory Services Branch (LSB) personnel at the North Treatment Plant
in Memphis. , o

Analyses were conducted by the US-EPA, SAD, Laboratory Services Brauch
(LSB) and Mead Technology {contract laboratory). The soil, sediment and
water samples were analyzed for organic compounds and metals by the (LSB).
Water sample IH-6 was analyzed by Mead Technology for organic compounds.
The (LSB) analyzed water sample IH-6 for metals and cyanide. Water sample
IH-00! was analyzed by the (LSB) for NPDES parameters.
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Table 1
Sampling Locatlons
International Harvester Company
Memphis, Tennessee

March, 1981
Field SAD
Identification No. Date Time Description Tvpe Samgle
CIH-2 81C 0103 10/20 1045 Depositional area below Sediment
the southern most part of
landfill.
IH-3 81C 0104 10/20 1100 Depositional area below Sediment
landf{ll in drainage ditch
on western side of site
IH-4 81C 0106 10/20 1120 Area below landfill on Sediment
northern most part of dump.
IH~5 8lc 0105 10/20 1130 Composite sample from Soil
1145 several locations on top
‘ of landfill.
IH~-6 81c 0108 10/20 1420 Effluent ditch at culvert Vater
and field rd. Approx. 1000
ft. below NPDES discharge
plpe.
IH-7 81C 0107 10/20 1425 Effluent ditch at culvert Sediment
and field rd. Approx. 1000
ft. below NPDES discharge pipe.
IH-001 81c~ 0150 10/21 0935  NPDES outfall in ditch Vater

discharging from the plant.



Table 2
Analytical Results
Soil Samples
International Harvester Company
Memphis, Tennessee
March, 1981

Parameter Sample Locaticns
IH-2 IH-3 IH-4 IH-5 I4~7

3,4 - benzofluoranthene and/or

11,12 - benzofluoranthene (ug/kg) ND 1500 ND ND KD
Barium (mg/kg) 111 199 316 68 221
Cadmium (mg/kg) ' ND ND ND ND 4
Chromium (mg/kg) 30 44 141 104 278
Copper (mg/kg) 26 40 74 50 37
Nickel (mg/kg) 18 31 35 29 33
Lead (mg/kg) 70 . 112 468 57 210
Strontium (mg/kg) 37 48 92 46 4]
Titanium (mg/kg) 275 533 320 112 224
Vanadium (mg/kg) 19 49 27 17 55
Yetrium (mg/kg) 5 11 8 4 14
Zinc (mg/kg) 83 147 175 54 174
Zirconium (mg/kg) 4 ND 5 ND ND
Mercury (mg/kg) ‘ ND ND ND ND 0.1
Calcium (mg/kg) 17,638 13,170 19,300 6,591 6,050
Magnesium (mg/kg) 5,176 7,497 6,800 2,977 5,350
Aluninum (mg/kg) 7,282 20,985 15,900 6,200 23,750
Iron (mg/kg) : 21,360 30,990 41,100 29,680 31,050
Manganese (mg/kg) 502 786 665 426 875
Sodium (mg/kg) ND ND 545 390 ND
PCB, (Aroclor 1248) (ug/kg) 18,000 5,500 8,900 ND ND
PCB, (Aroclor 1254) (ug/kg) ND ND ND 3,800 180

Note: ND - Indicates material was analyzed for but not detected at or above
the minimum detection limit.



Table 3

Analytical Results

Water Sample (IH-6) and NPDES Discharge Sample (IH-0C1)
International Harvester Cozpary

" Memphis, Tennessee

March, 1981

Parameter IH-6 IR-001

(ug/L) (ug/L)
Barium 41 38
Chromium 104 S8
Copper 14 11
Molybdenum 215 68
Strontium 44 38
Aluminum 300 154
Calcium 13 13
Magnesium 5.9 6
Iron 1.0 0.6
Sodium 17.0 12



FIGURE 1
GENERAL LOCATION MAP

INTERNATIONAL HARVESTER COMPANY
MEMPHIS, TENNESSEE

e R Sy IR TT RO ATTAn Y
.....,.._—o-:.s-;;;;.‘“ G —— :..:»,-.-,-.-s.u.aﬁ PRSP T S TN H

o ivm

{ Scals 1170000 }
OO0 CLatet 000 Sttt § 2 Balhoa s /)0y * pre N A
14 ' ? 3 N 3 Ko, Yeun |. . ) ' # s .
! Banjes o) Y mivone #
!

2 ' sals
« gt

;
4

Y,

. &
Loasgnareive | Reibwr spea
$ramias

Amport

4

SN LAY Y A
SR 7T ) I;’a-y
27} "~

BV 15y Pang
g Banngs
g e,

Y

Yo

F
el .

: s
= | 10) 7N, H
= ) . L €) Rav
¢ Viest Memnphis. — ' ) v
s T I )
oA GEARY oS e ot
:___’44 |= "<";‘ -IW//' E’_ B s -
, . 4./-.;::\"'{;}&1\“ Teawasd HE] e 7
* s”&_\/ ,) 3 s H
' PRESIDFNTS® . e AN
: £
D ‘.

- ——— -y

“guutainsa
L TRy

- —-—b
BrAIP Pavy,

Smrimiincaryvaty

Olirr@an 'S
] ! \

e | e L . TR

S S TN e [RIK [2
LS
\\ /

~ -
tral v g i v weg ! R . e, - = - -a . .



EDGE OF LANDFILL

DRAINAGE DITCH

CULTIVATION AIRPORT

\\\2

MAP NOT TO SCALE

FIGURE 2
SITE MAP & SAMPLING LOCATIONS
INTERNATIONAL HARVESTER COMPANY
MEMPHIS, TENNESSEE
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Compounds on NRDC List of Priority Concentration Concentration corcentration
Pollutants ug/kg up/kg ueikg
17. bis(chloromethvl) ether Je271 NA - NA | NA
6)l. N-nitrosodimechvlaTine Jedel NA LA ! S
25. 1,2-dichlorcbenzene 33339 1000u |
26._ 1,3}-dichlotopenzene 35365 1000y ]
27. 1, 4-dichlorobenzene 34574 10000 |
8. bis(2-chlorcethvl) cther 34276 1000U !
2. hexachloroethane 34399 1000U !
42. bis(2-chlotoisopronvi) ether 34286 10200 '
63, N-nitroscdi-n-nropvlamine 34431 2000y }
56. nitrobcnzene 34450 1000U !
52. hexachlorobutadiene 39705 1029y |
8, 1 2 t-trichlorobenigne 34556 1000y !
55. mnaohthalene 3LL4L5 1009QK i
43, bis(2-chlorocethoxv) methane 3429) 1000U |
$4, 1sophorone . L4t 2000V )
53, hexachlorocvclooentadiene 34139 1000V
20. 2-chlovonaphthalcne 34584 ‘10000
77. acenaphthvlene 34203 1000y
l. acenaphthene 34208 10009
71, dimethv] phthalate 34324 1000
3S. 2,4-dinitrotoluens 34814 go0ou
36. 2. 6-dinitrotoluene 34629 ) 000U
40, 4-chloroohenv] phanv] ether 34644 } CO0U
B80. fluorene 34384 1000U i
T 70. diethv) phthalate 341339 10000 |
37. 1,2-diphenvihvdrazine & 34349 1000V ]
62, N-nitrosodichenvianirez! EAD 1000U l
9., hevachlorgchenzere 39703 1000U 1
4l. 4-bromophenvl phenvl echer 34639 1000U |
8l. phepanrhreqget! _Jhsds 4 .
78. anthracenes/ 34223 1000K
68. di-n-butyl ohthalate 39112 1060V
39, fluoranthene 363709 1000K
8L. pvrene 4472 1000K
67. butyl benzyl phthalate 34295 10000
5. benzidine 39121 2000U
66. bis(2-ethvihexvl) phethalate 39102 1000V
76. chrysene 2/ 34323 R -——
72. 1,2-benzanthracene 27 34529 1000K - -
28. 3 )'-dicllorobenzidine 36634 1000y
€9. di-n-octv] phthalate 34599 1000V
74. 3, 4-benzofluoranthene 9/ 3423 e - -
75. 11,12-benzofluoranthened/ 14743 1000k o
23, 3,é-bonzopvrenc 36250 1000K
8. indeno (1,2, 3-cd) oyrene 144 0K 10000
82. ,2,5,6~dibenzanthracene 4559 10000
- 79. ,12-benzoperylene 14574 1000K
24. 2-chlorgnhenal 34589 $00L
$). 2-nitrophenol IL59L $00L
653. phenol (CC/MS) 14695 SO00K
J4., 2, 4~-dimethviphenol 6609 500U
3. 2. 4-dichlorophenol 34604 500U
2}, 2,4,6-trichlorophenol 14624 5000 /
22 parachlorometa cresol J4L8Y $00U
59. 2 4-dinitroohenol 36619 4000V
60. &, 6-dinftro-o-crusol 34660 500U
64, pentachloronhenol 190N 500U
$58. 4-nitrophenol . 3L bi9 10000

NIRRT S
]

N

= Xot snalyzed.

- Estizmated value.
- Actual value {s known to be less than valuc given.

Actual value is known to be grearer than valuc given.

- Material was anmalyzed for bdut not dctccted. The number is
~ Tentative {dentification.
- and/or azobenzene.

- ardfor diphenyla=ine.

3/

Chrysene and/or 1,2-denzanthrac

2/ 3,4~benzoflueranthene and/or

(oveR)

11,12-benzofluoranthene,

the Hinimum Detection Lioit.
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DATA REPORTINC SHETT
EXTRACTABLE ORCANIC ANALYSIS

EPA, SAD, RCN. 1V
Athens, CA 4/8Q

PROJECT Internatfonal Harvester CHEMIST E. W, 1oy, Ir REC'D, 10-20-20 C2-PL'D. 1-2¢.51
fleaphis, TN RESULTS ON DRY WEICHT BAcTs
SAD NO. I 8:C J.U3

SOURCE & STATION

IH~2 Depositional
area below So,
£OSt part of

qurs .

DATE/TIME

10~-20-80 @ 1048

COMPOUND Concentration Concentration Concentration
ug/kg ug’ke - ue/kp
biphenyl 1/ 1000X
dichlotobenzopﬁeécne 1/ 1000K
hydroxybenzaldehyde 1/ 500X
€3 phenol L/ 500K
€; phenol 1/ 00K
tetradecanoic acid, methyl ester 1/ 300K
isobenzofurandione 1/ 300K
pentadecancit acid, methyl, methyl ester i/ 80CJ
octadecencic kcid, methyl ester 1/ 9007
hexadecanoic acid 1/ 23003

THE CHROMATOGRAM INDICATES THE PRESENCE OF
A PETROLEL™ TYPE PRQDUCT,

No other organic compounds detected with an evtimated minimum detection limit of . 1000 ue/kg

- Estimated value.

3

K - Actual value is known to be less than value given.

L - Actual value is known to be greater than value given. .
U - daterial wvas analyzed for but not detected, The number {g the Minimum Detection liait.

,ll- Tentative {dentification.



. ) . SEDLITNT

. DATA REPCRTINC SHEET EPA, SAD, RCN. IV
! EXTRACTABLE ORGANIC ANALYSIS Athens, CA  4/80
PROJECT Internaticnal Harvester CHEMIST E.W. Loy, Jr. RECS'D. 10-20-B0COMPL L. 1-26-81

Mempnis, TN

RESULTS ON DRY WEIGHT BASIS

SAD MO, . -~ |sic 0104
I4-3 Area below
SOURCE & STATION dusp ditch on
western side of
site.
DATL/TIME 10-20-80 @ 1100
Compounds on NRDC List of Prioriry Concentration Concentration cuncenzration
v € IR vt ST YL T g 09 v ants ug/kg vg/ke ua/kg
17. bis{chloromethvl) ether 34271 NA NA NA
61. N-nitrosodinethvlamine J4dI] NA WA s
¢ 25. 1, 2-dichlorobenzene 34539 1000L .
26, 1,)-dichlorobenzene 34563 1C00L :
27. 1,4-dichlovobenzene AL574 10Q0U |
18. bisf2-chloroethvl) echer 34276 1000¢ [
: ) 12. hexachlorcethane 34399 10000 |
L2. bis(2-chloroisopropvl) ether 34286 1000U
6). N-nitrosodi-n-prooylamine 34431 20000
. $6. nitrobenzene 34450 10000
52. hcxachlorobutadiene 39705 1000U f
B. 1 ,2.4-trichlorobenzens 34554 1000V
- 55. mnachthalene ) 34445 1000K
Ll. bis(2-chloroethoxv) methane 34281 1000U
54, {isodohorone 641l 2000U
- $3. hexachlorocvclooentadiene 36389 10001
- 20. 2-chloronsphchalene 34584 10004
17, acernaphthvlene 34207 1020y
L, acenaghthene 4208 10000
71. dimethvl phrthalate 34344 _looou
- . N 35. 1 i-dinitrotoluene A4R14 1000V
Sumac rorTeN 36, 2,6-dinitrotoluene 34629 1000y
40. 4-chlorovhenv] phenvl ether 34644 1000V
) 80. fluorene 34384 1c00y
Setieils S UTNeeTmel e emesimer o0 30, diethv] phrhalace 34339 1000U
37. 1,2-diohenvlhvdrazine £/ 34348 1000U
2. Nenitrosociohenylomined/ ALL36 10001
_9. hexachlorebengene 35702 1000
41. 4~-bromophenvl phenvi ether 34639 10000
8 sheranthreast/ 4464 _— . -
78, anthracene~/ 34223 1000K
68. di-n-butv]l phthalace 39112 1000y
)9. fluoranthene 34379 1000K
84. ovrene 34472 1000K
67. buty)l benzyl phthalate 3429% 100QY
5. benzidine NN 2000U
R 66. bis(2-ethvlhexvl) phthalate 18102 1000V
76. chrysene 2/ 34323 . -
72. 1,7-benzanthracene 2/ 34529 ~ 1000K ) i
) © 28.  3,3'-dichlorobenzidine 34634 10004
69. di-n-octy] phthalate 34599 1000u
. v T4, 3, 4-benzofluoranthene b/ 34217 .. o
75. 11,12-benzafluaranthencd/ 14265 1500 - ’ : :
e AT arrinmaxyicg 1), 3 ,4-denzopvrene 34250 _1000K
3. néeng {1,2, 3~cd) pvrene 34L 06 1000L
82 . ,2.5 6-dibenzanthracene A 5%0 1000y
Fry. - 79. .12-benzoserviene 14574 1 000K
26 . -chlorophenol 34589 22000
. 32, 2-nitrophenol 34594 2200u
65a. pheno}l (GC/MS) 36695 22008
4., 2.4-direthv]lphenol 36609 2200U
31. 2,4-dichlorophnenol 34604 2200y
21. 2,4 6-trichlorophecnol . 34624 2200uU *
22. arachloromers cresnl 34L5% 2200y
§. 2,i-dinftroohcnol 34619 11,000U
0. &, ,6-dinitro-o-cresol . 34660 2200U
b&. pentachlorochenol 150} 22000
S8. 4-nitrophenol . okt Q 4400V
A - Notr analyzed. 3 Chryscne and/or 1,2-benzanthrac

S e,

B R E AL I R YWY

M

J - Estizated value.

K - Actusl value {3 known to be less than value given.

L - Actual value fs known to be grecater than value given,

g, Material was analyzed for but not detccred. The number is the Minimum Detection Limic,
I-_‘tm:.utve idencification.

~ and/or azobenzcne. . - .. (ovEM)

i and/or diphenylamine.

2/ 3,4-benzofluoranthene and/or
11,12-benzofluoranthene.
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DATA REPORTINC SHEET
EXTRACTABLE QRCANIC ANALYSIS

PROJECT Internacional Harvester

CHEMIST E.W. lov, Jr.

Mempnis, TN

RESULTS O DRY WEICHT BAS1S

P T g

TN et mad g R Aae G

SAD HU.

1 1o ning

SOURCE & STATION

REC'D. _10-2n_21% CCMPL'D. 1~

IH-3 Area below
dump ditch on
Western side of
site

DATE/TIME 10-20-80 @ 1100
COMPOUND Concentration Concentrazion |Concentratic

uglfkg
E; alkyl benzene 1/ 1000K
pethyl nlphthalz;e (2 isomers) i/ 1000K
biphenyl 1/ 1000¥
€y alkyl naphthalene { 2 teomers)l/ 1000k
wethyl phenanthrene ( 2{somers) .1/ 1000x
* Cy #lkyl phenol 1/ 2200k
tetradecancic scid, methyl ester 1/ 2200K
tetradecancic acid, methyl, methyl ester 2200K
isobenzofurandtone 1/ 2200K
pentadecanoic acid, methyl, wethyl ester 1/ 59003
hexadecanolc acid, methyl, methyl ester 2200K
octadecenoic acid, merhyl ester 1/ 50003
hexadecanoic acia L/ 7100

THE CHROMATOGRAM INDICATES THE PRESENCE OF

A PETROLEUM TYPE PRODUCT,

No other organic compounds detected with an estimsted minimum ditecrion limit of .2500 us/kgp

Estimated value.

chMrRXy

/. Tentacive identiflication.

= Actual value i3 known to be lass than value given.
- Actual value 1s kaown to be greater than value giveu. L. )
— Adterisl was analyzed for but not detected. Ihe number i3 the Minimum Detection Limig.
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PROJECT Trternstinngl Haryeetesx

SEDLNNN

DATA REPORTING SHEET

EXTRACTADLE ORCALIC ANALYSIS

EPA, SaD, R2y. IV
Athers, CA  4/30
CHEMIST_¥%. W. Loy, Jr. REC'D. 10-20-870CHPL°D. 2_.9.¢

Mermphifs, TN

———

RESULTS ON DRY WZTCHT ©aSls

s,\D xo. BIC 0106 1
IH-4 Area below
SCURCE & STATION dump on Northern
most part of
duro
DATE/TIMNE 10-20-82 @ 1120
Compounds on NRDC List of Priority Concentracion Conceniration Cuncentracion
Pollutants un/ks us/kg ‘us/ke
17, Mefchloromathyl) cther 36271 NA KA NA
61. N-pitreseJdirechvlanine 3els NA N By
25. 1,2-dichloarebenzcne 345 4L0A00L
26. 1, 3-dichlorohensena 3509 40:00U
27. l.4-cichlorobenzene 34574 40000y
18. bis(Z-chleoroctnvl) ether 34276 400001
12. hexachloraethane 34399 40000y
42. bis(2-chloroisopronyl) cther 34286 40000y | .
6). M-nicrosodi-n-pronylamine 345431 §a000Y -
56. nitrohcnzene 34450 40000V
352. hexachlorobutacdiene 39705 40000U |
B. 1,2 4-trichlorobenzene 34354 40000y !
$5. naohthalene 4445 400000 __
4). bis{2-chlerocthoxv) methane 14281 60001
54. dsoshorone 344])1 200001
§3. hexacnloroncveloventadiene 34289 400040t
20. _2-chloronachthalene 345°4 400Q0qu
77. acenaphthvi=ne 34203 L0
1. acenashthepe 35208 LODOOE -
71. dimechyl phthalate 141341 40Q03u — e —
35, 2, &-dinftrrotoluene kTAALA 40000y
36. 2,6-dinitrotoluene 34629 40300y ———
L0, 4-chlorophen phanv]l ether 34 b&h 400001 _
80. fluorene 34384 40000V — o
70. diechvl shthalats 34319 40020U
37. 1.2-dinlenvihvdrazine 2/ 34349 400000
62. K-nitrnsodiphenvlamined/ 345636 40000U
_9. hexaci:lerobenzese 39701 40000U
4. 4-bromophsnvl pheavl ethes 14639 40090u
8l. reeponchrone? 111 j L
78.  anthrar.-nes/ 36223 40000y
68. di-n-butvl phthalate 39112 40000U — et
3%. fluoranthene 34379 40000V - I-_________.
84. vuvrene 16472 400000 - A —
67. _buty] benzvl ohchalate 34295 LULinL e e
5, bensidine 39121 yopouy S
66. bis(?-ethvlhexyl) philialace 39102 400000 —_
16, chrynene 2 3323 . ’ -
72. 1l,2-%enzanthracens 2/ 36529 4,0000U ‘
8. 3,3'-cichlorobenzidine 34634 40000U,
6. di-n-outv! phthalate 34599 40000V R
4. 3 4-benzofluoranthene 5/ 24233 - -
75. 11,12-benzofluoranthcne? 34245 40000y -
73. 3}, 4-benzovvrenc 34250 1 40000V
83. ndeno (1,2, 3-cd) ovrone ALY 400000 —
82, ,2.5,6-dibenzanthracene 859 400000 - ]_
79.  1,12-banzoncrylens 1L574 L0000 - {
24,  2-chlorout.: 4589 1509
§7. 2-nitreplenal 34594 71300U
633, phenol (GC/MS) 35095 7500K
J4.  2,4-dimcthviphencl 3109 75000
31. 2,4-df{chlorophenol 32604 75000 ’
21, 2,4,6-trichlerophenol 34624 75000 ’
22. patarhloromecn cresol 34655 RENUY -
59. 2 é-dinitrophunol GAR10 40LUOU
60. &,6-dinftro-c-cresel’ 14660 7500u —
64. pent.chlnropbrnol 31061 75000 .. | e
§8. -nitrophcaol . 34049 15000U .. 1_ —
A - Not analyzed. E;— Chrysvne and/or 1,2-benzanthr
J - Estinated value. ) 244 3,4-venzofluaranthene and/or
K -~ Actual value {5 known to be less than value given, 11,12-beneoilcoranthenc.
L - Actual value {s knowm rp be greater than value piven. )
q,— Material was ar.lyzed for but not detccted. The number fs the Minizua Pecteccion Lioiz,

- Teatative tdeui.ifcaclon.

N 3 and/or sxobenz.na.

2l~ ard/or diphenvio-sine.

(ovER)



DATA KEPORTING SHEET

ETA, SAD, RON, 1V

o : EXTRACTABLE GXCANIC ANALYSIS Athens, CA 4fx
PROJECT Internation Harvester CHEMIST _E. W. Loy, Jr. REC'D. }13-20-€1 COMPL D ;7.
TXempais, 1IN . R PR
PESULTS ON DRY WFIC!IT PASIS
SaL MU, A1 _Olue
Ili-4 Area below
SOURCE & STATION duap on Korthern
wost part of
gz,
DATE/TIMNE 10-20-80 @ 11¢0
-l 4 e s— et e & N Sy A e N COMT'OUND Cancentration Concentration Concenrrar-
unfi g ug/ke us/Ng .
1 phenol 1,2 butane diol L/ 7500K 750CK 1600
decanotie acid, methyl ester 1/ 72500 7500K 7600
hexadecanoic acid, me:hyi ester 1/ $800J 12,0007 TE00
ocstadecanoic acid, methyl ester 1/ 9800y 12,0005 " 1600
THE CHROMATOGRAM INDICATES THE PiL:_:Jt::\TCE
OF A PETROLEUM TYPE PRODUCT.
L
e L N -
L4
L ..
’ Ll
R S 1t U T A A e g s S S
No other organic compounds detccted with an eftimatvd winimum déteccion 1imit of , 40000 i:i

Esticated value.

[ N ol ]

1/ Tentative identificacion.

~ Actual value 13 known to be less than value given.
= actesl value is known to be greater than valuc giveu.
~ ruterfal was anzlyczed for but not detccted., The number (s the Minfmu= Deccction Lizit.

.
.
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PROJECT Incernatirnal Marypstier

SEDLiENT

DATA KEPORTING SHEET
EXTRACTASLE ORCANIC ALALYSIS

CHEMIST _E. W. Loy, Jr.

REC'D. 12~

EPA, S, rC..
Atliens, CA

Jo-edTMILD, o

Mcermphiie, 1N

RESIT.TS OX DRY WEICHT BASIS

SAD_ X0, B1C__ 0105 | )
I4-5 Compoaite i
of 4 sites freo
SOURCE & STATION top of dump.
10-20-80 2 11130

DATE/TIME 10-20-80 @ 1145
Compounds on NRUC List of Priority Loncentration Concentration Concenir
Pollutants . ug/kp ug ks ug /s
7. bis(chlorgrethvl) rther Je271 NA : NA wA
€ N-nitrnsodimethvianine 32431 NA BN -
25 1,2-dichlsrobenzene 34539 150000
26. 1, l}-dichlorabenzene 34569 150000

27. 1l,4-dichlorobenzene 36574 15C000U

18. bis(2-chloroethyl) ether 35276 15000V

12. hexachloroethane 34399 130C0U -
42. bis(2-chloroisopronvl) etlicr 34286 150900
63. MN-nitrosodi-n-propylamine 34431 300000

56. nitrobenzene 34450 150000

52. hexachlorobutadiene 39705 1SCO0U __

8., 1,2,4-rrichlorobenzene 34554 15C00u

$5. naohthilcne YA 150000 1

43. bis{2-chlorcethoxy)} methane 3423) 15000U

54, {sonhorore sl 30020U

53. hexachlorocvclonentadicne 34139 _15000L

2Q. l-cxloronaphthalcne 3L 554 15000U

77. _acenavhthvlene - 342¢C3 15000

1. acenaphthene 342083 soany

71. directhvl phthalate 34364 150000 _

3S. 2,4-dinitrocoliens AUs)L 15000U _
36. 2, b6-dinitraotcluene 3n62° 15000U .
40. 4-chlorochenvl phenv]l ether 3L6L4 15000U ] _

80. fluurcas 3438t 15000U R
70, diethvl phrhalate 34339 150090v .
37. 1,2-diph~aylhvdrarine £/ 34349 15000U -
62. K-nitrosolfphenviarined’ 34436 15000U _

9.  hexacnlorchcnusne 3970} 15000y )
41. 4-bromophanav] phonvl ether 3419 15900U
8l. phonan-h ronnl/ kLI

78. anthrocenes/ . 342023 150000 _ ) ' -
68.  di-n-buevl phchalate 39112 15000u L
39. fluoranthene 341379 1 5000%

B4. opvrene 36472 15000K

67. butvl benrvl phrthalate 34299 15000U — )
3. benzidina 3912} 30000U R E
66. Dbis(2-c~thylhexvl) phthalate 39102 1500Qu R

76. chrvsene 3/ 4373 oo :

72, 1,2-benrzanthracene 27 36529 15200U - . .
28. 3,3'-dichtorobenzidine 34634 150000 N o
69. di-n-octv] phthalate 345099 150600

74. 3, 4-benzo’luoranthene 87 34237 .. . -
75. 11,12-benvofluotanthicened/ 34268 1 15000U .

73. ), 4-benrznnvrene 14250 15009t .
3. indcno (1,2, 3-cd) _pvrene 34409 QI _ﬁ

82. 1,2,5,6-diben~ a:hiracene 34559 150000 . _

8. 1,12-bunzopervicne 14824 15000V _

24, _2-chlorcahennl 3L5HE 5000 - _
$7. 2-nitrcahcenel 34594 500U R )
653. ohenu® (GC/LS) 346905 500U . I -
34.  2,4-d7, nthvlphenol 34609 SNOY I .
1, ?,4-éizhlarouvhirnol 34604 500U .

2}, 2.4, 6-trichlarophenol 34624 SONt |

22, pucd 3445% S00U I P
59. 2.4-dinftrophenol 4619 L0Q0U 4

60. &, 6-dinf:ro-n-cresol o 340660 Sy o4

64. pentachlororiicuol 39061 Sudu —— I

58, 4-nitvonhcnol 14049 10000 1

A - Kot analyzed.
J - Estimated value.

%/— Chrysene and/or 1,2-henza,

K =~ Actual value fs known to be les: than value glven.
L - Actual val:: {5 kuewn to be greater than value given,
V,- Matcrial was analyzed for but not detected. The nurber is the Minisum Vctecrion Linit.

- 3, b~beorzoe!

'woranthena and,

11,12-bermstluoranrhene.



DATA REPORTING SKEET EPA, SAD, RIN. TV

St ST e T R ' EXTRACTABLE ORCANIC ANALYSTS Athens, CA 4783
PROJECT_International Harvester CHEMIST_E. W. Loy, Jr. REC’D.1D-20-8)  COMPL'D. j.-:y.
tiemphts, TN RESULTS ON DRY WEIGHT 35ST1S
SAD LU, 31C (105

1#4-5 Compostite of
4 s{tes from top

. SOURCE & STATION of dump.
10-20-80 2 1139
DATE/TINE 10-20-80 @ 11459
A e e AR A S e T A COMPOUND Concentration Concentration |Concenrtrarioa
: valke up/kg upfke
pentadecanoic acid, methyl, methyl ester 1 500K

THE CHROMATOCRAM INDICATES THE PRESENCE OF
A PETROLEUM TYPE PRODUCT

oo

o i e e Attt (bl i o Y i ]

- -

r—qmuqo—.qoﬁu;vuﬁvvnnh-dkwn*ia

No other organic compounds dctected vith an cktimated mininum datection 1-mir of 15,000 us/xe

Estimated value.

Actual value 1is known to be less than value given.
Actud) value 48 known to be greater than value giveu,
rutertal was analyzed for bul not detected., The number fs the Hininun Detection Limit.

. .

[ ol L)
1

1/ Tentative fdentification.
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DATA REPOATING SMEET

EXTRACTABLE ORGANIC ANALYSIS

E2A, SAD, ACN, |

J -

Estizated value.

X = Actual value Lis knowm to be less than valuce given.
L - Actual waluc {s known to be preater than valuce given.

3/

st

Tentatd{ve ddcnrification.
and/or azeben:zenc.
andfor diphenylamine.

2/~ Phananthrere and/or anthracenc.

. Athens, CA /3
+30JgCT Internatfon Harvester CHEMIST E. W. Loy, Jr.  REC'D. 10~292-332)PL'D. 2-17
Meoplds, TN
RESULTS Ox DRY WEISHY BASIS
TR TEE o0 "
1H-7 Eff. ditch
SOURCE § STATICN st Culverc at
field Rd. below
o BT
DATE/TIME 10-20-83 @ 1426 N
Conpourds on NRDC lisc of Priority Cencentration Concuentrageun sonceniratio
Pollutants : uz/kg uaite us/ke
7. bMiafehlnrewechivl) ether 34271 KA NA KA
6l. N-nitrosodimethvlamine Jassl NA NA W
25. 1.2-dichlorobenzene 345319 500CL
26, 1,3-dichlorobenszenc 34565 S000L
27. l.4-dichilorobenzene 34574 50000
18. bis{2-chloroethvl) ether 278 5000L
12. hexachloroethane 34398 5000L
42, bis(2-chlorecisopronv]) ether 34286 5000C
6). X-nitrosodi-n-prupylamine 34431 10000y
$6. nitrcbenzene 34450 S000y
$2. hexachlorohutadiene 39705 5000y
8. 1,).,4-crichlorobenzene 34554 5000y
$5. nachtkalene : 1LLLS 5000V
3. bis{2-chloroethoxy) werhane BRI 50008 |
54. {sonhorone BTN 10000V o i
$3, hexachlorocvelooentadiene 14 3RQ S000L 1
20. 2-chloronaohthalene 34582% 5000U
77. acenashchvlicne 909 50000 R
1. sccnanhthene 4208 5000L
71. dizechv]l nhthalate 34144 S000U
35. 2, 6-dinicrocoluene LI 5000
36, 2.6-cinicrocoluene 34829 5000L 1
40. (-chlorophenvl ohenvl echer Ja6es 5000¢ .
80. flusicene 34384 50001 A
70, dicthv) phthalace 34319 5000y
37, 1,2-diphenvihvdrazine 2/ 352349 50000
62, N-nitrosodinhenv]znined/ 14436 50000
9. hevachlorobenzens 319701 5000U
4). 4-brompphenvi phenvl ether 34630 50000
81. ewpoanrhreqel ELTY-Y .- .
78. anthracenex/ 34223 $000U N
68, di-n-butyl phthalate 35112 5000L ]
39. fluoranthene 34379 — 350000
84. pvrenc 34472 5000U
7. buty] henzy)l phrhalate 34295 50000 -
5. benzid.ne : 28121 10000V - .
66. bis(2-.-chvlhexv]l) phthalate 19102 000U NS
76. chrvsene 2/ 36323 . } ]
72. 1,2-benzanthracene 2/ 34529 50000 - - ' N
28. ), )'-dichlorobenzidine 346634 50001 j
69, di-n-octvl phthclate 34599 5000U
74. 3,4-bonrzofluoranthenc 87 342313 ..
7S. 11 1?-beonzollucranthened/ AL2L8 S000U .
73, J,4-benzapvrenc 34250 5000L
8). 4irdeno (1,.2,3-cd) nvrene I LOK SO0UUY T
82, ,2,5,6-dibenzanthracene 14869 SOV 1
79. J12-benrzoscrvliene 14578 5000U !
24. 2-chlorochenol 34389 2100u R
S§7. 2-nitronhennl 34594 2100t L
65a. nhenal (CC/lS) 34695 210U
Jo. 2,4-diucthviphenn) JLF09 21000 .-
31, 2,4-dichlorenbenol pH I 21004 |
21. 2.4 G-trichilorophenol 34624 2100y i
22. parachlotn=cta ctesol 36455 7100y . L
$9. 2.4-dinitrnshenol 31619 17000U . [
60. &,6-dinitir-o-cresol JL600 2100U I
64. pentachlureplenal 39001 2100t R !
38. 4-nitronhceol Jie6y 42000 i
A\ - Not analyzed. 2/- Chirysene and/or 1,2-bonzanc

-~ 3J.4-benzofluoranthene and/o
11,12-ben¢ofluoranthene.

q/— Materfal vas analvzed for bul not detected. The nunber is the Minimua Derzecrieon Liatt.
2

(CVEQ)
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DATA RETORTINC

SHELET

EXTRACTABLE ORCANIC ANALYSIS

EPA . $1D. gy, I+
Alnerns, CA ./

.

PROJECT _ Intevnatfonal Harvester CHEMIST__E. W. 1oy, Jr. REC'U._L()_—;’_Q:Q‘__CQ.“-?L'D._L__-
Heaphis, TN RESULTS ON DRY “EICHT BASLS
SAD Q. L esr NOY |
IH=7 Eff. diteh at

SOURCE & STATICN

Culvert at Fileld
Rd. below pipe.

DATCZ/TINE

_ 10-20-82 2 14626 _
COMPOUND Concentracion Concentration Concentrat .
— ugfkg uzfve Lpft -

Cq alkyl phenol (2 f{soczers) 1 21061( ‘
tethyl ester of pentaduranoic acid by 2100k
isobenzo furandione A/ 2100K
wethyl estcr of methyl pentudecano'ic actal/ 48002 B
methyl ester of methyl hexadecanole acid l} 2100K )
methyl estcr of octadecenoic acid 1/ 49007 o
hexadecanoic acid 1/ 67007 )
THE CHROMAYTOSRAM INDICATES THE PRESENCE OF -
A _PETROLFLM TYPE PRADUCT

No other organic compounds detected with an cb‘tinatcd minimum d4tection limit of .

+J ~ Esticated value.

‘K = Actual value is known to be less than value given,
.L-= aciuzl value {s known to be greater than valuc piven.
U~ tuterial was anilyzed for but not detected. The aumber (s v.t'\e Mininun Dotection Leimdic.,

Tentative {dentification.

59-_‘ ug/
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’ SLEIVERT
. DATA REPOXTING SHCET
PURCEABLE CRCANIC ANALYSIS

PROJICT Internstionsl HarvesterCimMIST_E. W. lov, Jr.

CLrn=onu,

ATIESS,

M A

A

4750

REC'D.

Yemphis, TN

BASED O UST WEICHT BASIS

10-20-80 EOMPLET'D.12-19-9C

10~ 1

SAD N0. | BlC 0103 | blIC 81C R
14-2 IH-3 I14-5

SOURCE & STATION Depositional Belovw dump ditch | cozpocsite of & ¢
area below dump. | western side, top.

DATF/TIME 10-20-80 @ 1045 10-20-833 1 1100 1027803 7))
Corpound vg/kg ue/kg vs/kg
gisblotndlfluoroﬂcthnncg, 143134 S5u _ b1Y] SU
methv] chloride</ 1442 SU sy sU
sethy L bromide=/ 34416 SU 5U Sy
vinvl ehlorides’ 34695 5U 5L SU
chlorocthaunel/ 34314 Sy 5U SU
methvicne chloridel’ 34420 U 5y 5L
trichlorofluoroncthanes/ 3 314491 5u 5U L
- 1 1-dichlorocthvlcenes/ 34504 YY) SU v
3,1-dichloroethaned/ 34499 YT sU 5U
1,2-trans-dichlorocthylencZ/ 34549 Sy Y __5u
chlorofors £/ 34318 By 5y _ sy
1,2-dichlaroethanes’ 34534 __su sy s
3,1.1-tiichlorgethane £7 34509 Sy 50 3y
carbon tetrachloridel! 34299 5U 51 SU
dichiorcbromorethanet/ 34330 Su Sy SU
1,2-dichloronrosanet’ 34544 5Y s 5U
1,3-dichlorcarcpvieneZ/ 34565 5U T 5L
trichloroethvlencZ/ 34487 S s Sy
ber.zenef! A 34237 5u 5L Sy
chloradibrororethana?/ 34309 su T SY Sy
1,1, 2-crichioroathane=’ 35514 5Y Sy Sy
~chloroctnyv] vinvl echer (mixed)Z’ 15579 su SU A U
bromoforms/ 34290 ] St . 5
3,1.2.2-terrachloroathanes’ 14519 54 SU 3
tecrachloraschylines/ 34428 5y U Sy
tolueres’ 34483 54 St Sy
chlorodenzenes/ 34304 5y 54 5U
ethylbenzenet! 34374 5U Su E10)
acroleing/ 34213 100y 100U 190y
scrvlonitriled! 34218 100y 1001 100U
dihydrothiophene 1/ s 53U [A]

J - Estirmaeud value. -

K - Actual value is known to be lcss than valuve given,

L -~ Actual value is known to be greater than value givoen.

U - Material was analyzed for but not derected. The number is the iniuwm Detection Lindt
NA - Kot analyzed,

%5- Tentatfve identification,

On NRDC List of Priority Pollutunts.
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prJECT Intetnat{onal HarvesterCi{o:1ST E. W.

SELIVENT
DATA REPORTING SHEERT
PURCTALLE CRCANIC ANALYSIS

lov, Jr.

REC'D, 12-23-80

CrnTam,

s 4w

ATEELS, CA
4/80

Memphis, TN

BASED ON URT URTCKT BASTS

€CHPLET D 11-19-8C

SAD XNO.

8l¢__0103

{

5:C [SHI

8l1C vids

SOURCE & STATION

1H-2
Depositional
ares below dump.

1H-3
Below dump ditch
western side.

'

[

IH-S
composite of 4
tep.

DATH/TIME

10-20-80 3 1045

10-20-80 1 ;102

10-2~.522y 9
P

- Lompound ug/kg ug/kg ua/kg
dichlorod) fluoromethancs! SRk Su ! 5U 5u _
methvl chlorided/ 34421 Sy 5( sL
methvl bromides/ 34416 Su St su
vinvl chlorides/ 34495 Su SU Su
chloroothane s/ 34314 5y SU LU
methvlens chloridel? 34420 30 50 5t
trichlorofluoroncchanef’ 34491 SU 5U SU
1,1-dichlorocthvicnes/ 34504 ;Sy S5U 50
1,1-dichloroethanes/ 34499 5U st Sy
1,2-trans~dichlorocchylenc?/ 34549 5y I Sy sy
chlorofora £/ 34318 su 5y 5y
1,2-d{chlorocthanes’ 34534 SU su su
i,1.1-tvichlorocthane &7 34509 Sy 5U 5U
carbos retrachlorides/ 34299 Su 510 5U
dichlorcbromomethaned/ 34330 SU s 5U
1,2-dichloroprosanes/ 34544 SU SL S5U
1,3-dichlorcorcovienel/ 34564 5y o st
trichloroethviencl/ 36487 Su R 54
benzenel/ A\ 34237 5y 5U 5u
chlorodibramorathanall 14309 su Sy 5y
1,1,2-srichlotoerhines/ 34514 Sy SU 5U
2-chloranctihvl vinvl ecther (—1%cd)7rjA579 U 5U I
bromoforndl 34290 5y St . su
1,1,2,2-totrachloroathaned/ 34519 sy SU U
tetrashloroethylinesd/ 34478 Y] SU 51
tolueref’ 4483 _Su Sy Sy
chlorobenzenes/ 35304 sy 5U 5y
ethylbenzencd/ 32374 sy sy su
acrolcint/ 34213 100y 100U 100U
acrylonitriled/ 36218 100y 100§ 103U
dethydrotiifophene 1/ _Su 53U 8}

~ Estirated value.

”

Not analyzed.

hu»-g [ o
‘.‘.

Teatative idecatification.
On LRDC List of Priority Pcllutants.

= Actual value is known to be less than value glven.,
- Actual value {s knpwn to be grearer than value given
- Haterfal was analyzed for but not detceted. The number is the Minium Detcction Limir.
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l’?.C_JECT International

Meanhis, TN

Harvester CIMIST E. W. Tov, Jr.

REC'D.10-9n_pn  COMPLET'D.

BL8ED n WEFT WrToaT RASIS

P Al

S .

t ¥1C Uldh

[ X

BiC__c o

SOURCE & STATION

IH-4 Below durp
nocthetn part.

18-7
E(fluent ditch st
Culvere.

DATH/TIME

10-20-£271120-114% 10-20-6n7 10511k

Co=nourd

uplkg urn /g uglny
d(chlornd{fl\mro"cth'mrzl 14114 5K 5
eethvl chloride2/ 14421 SL 5
rethvltromides/ JLL16 5 SU
viavl chicrides? 34499 su SU
chlorocthane/ 34314 Sy 5U
. rethvlene chloridel? JLL20 S5u S5U
trichlorofluoro=achanel’ 34491 5U 5y
1, 1-dichlorcethvlenc=/ 34504 .Sy Sy
1,1-dishloroethaned/ 34499 5y 50
1,3-crani-dichlorocchvienci/ 34549 Su SU
chlorofern £ 34318 SU sy
1, 2-¢lch oroethancs/ 34534% 5y sy
), 1.1~t: .chloroechiana £/ 34509 sy U
carbon ccrtrachloridet! 34299 SU 50
dichlorebrorsmechuncs’ 34330 5y sy
},2-dichlarosronanes/ 34544 St N
1, I-dich:lorcorepvienel/ 31564 Sy sU
trichloroethvloned/ 34487 Sy syt .
benazcrod/ N\ 342137 5U SU S
chloredibronom--hanel/ 34309 Sy su o
1,1,2-zrichloroszhancs/ . 345]% S5y Sy
2-chlorcethvl vievl etler (Fixed) €7 32479 sy S
brosoforns/ 34790 Su SU
1,1.2.2~tetzachloroethanel’ 34515 sy sU _
tetraci:laroethvlones/ 245673 su su -
tolucans: 6433 sy 5U
chlorohenzenas/ 34304 SuU sy
etiwvlbenzonel/ 34174 sy sy .
acroleint/ 362131 100y 109y
acrvioricrilel’ 34218 100U 100V

J - Estinmated value.

.

K - Actual valuc is knoun to be less than value given.

L - Actual value §s knovn to be greater than vatuo givem.
U - Material was analyzed for but not detectud.

N\ « Not analyzed,

1. Tentative f{dentification.

/'~ On NADC List of Priority Pollutants.

The nummper is the Mininmum Detuction Limie.
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- conTINUATION - EPA-SAD-LSZ -Lm10-g¢
DATA REPORTING SHELT I3
SEDIIENT
PROJECT Internation lHarvester CHEMIST B. MeDanfel REC'D 10-23-%0 COWPL'D [ 2-17-39
Mewnhis, TN
PROJECT SNUTWER A]-6 RCSLLTS ON DRY ULICHT nASis
SAD LD, ’ 1
SOURCS & STATION
DATE/TIMY
ETENTNT (rc/ke) =
Alv=inun 01108 23750
Iron 01170 31050 i
o Manzanese 01053 875 I
) Sodiua 00934 400X
Cyanide s(Vet Weighe) 00221
_ Percent Mofstura (%) 3] I
Asbestos ® 34228 NA XA &A ¥A

PR RV PSSO P [ S P ,-;.':!.-'.-..

———— L el e g e A AN et ey

K = Actual vialua 1is known to be less than value given.
L - Actual value i3 known to be greater than value given,
* - Prioricy Pollutaant.

A AR

L N i T I F L ey S L B



EPA-SAT-LIA £1-10.¢
2

203777 InternatloasVarvestor QIENISTR. MzDaniel RLC'D _10-:0-¥0 COPL'D  1i-7s-8
Heashiy, 1IN —s e

2ZDIICT nLarns 81-6 RESTULIS O DRV WEICUT DASIS
SAD i5. L1C 0107 -
Ih-7 Etf. ditch
SOUFCT & sTarticy at Culvert az
fleld Rd. balow
pipe.
ST DATESTONT - 10-20-8011425-114% B
ELZ:CNT (rz/ke)
Siivor* 01078 g .
Arscnic¥ 01003 14X
Boron 01023 .
Barf{ua 1008 22}
Beryvlliuse 01013 4K
Cadoiun? 01028 4
Cobalt 01038 | 8K
Chreniuz® 65029 278
Copzez#® 6}bL3 37
FTE ai et e S e e et e oluhianya 010563 BX
‘ ) Niciel® 01068 . 33
Lezit 01052 210_
At izony* 01093 30K
Selenfun® 01148 . 16K
Tin 01103 24K
Stranzivm 01083 41
Telluziwm 45513 16K
Tiraziua 01153 224
. Thalliva® 14450 LOX
Vanadium 010s8 55
et s S e e S < Cavyaio s LR i 14 -
: 2inc* 01073 174 ]
Tirconivn 01163 (X4
- ’ Mercyrv® 71921 0.1
Calcixm 00917 6050
Maenesiun 00024 5330 e

“ = COLTINLED O BACK -

K - Actual valce {3 known to be less than value nh)en.
L ~ Actu3l valuz i5 &nowa to be greater than value given.
& - Prioricy Polliutant.

L}
A
i
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LA SN,

3/220ED
“ATER
DATA REPCRTING SHIET
5MD N0.g1e 0108  CONTRACT Laf %0. _DO212 CONTRAZT LA Mg Tectnolosy
PAAJICT Tneernariona) Harventes SOURCE & sTatzes  Ih-nm TXi Dinor o7 Tarwvrr ov
Mgmehis, TN Fleld Foad (el uw ni-n
DATE/TINE 5.0@L: 10-20-80 @ 14379 SAPLE RECEIVED 1C-20-80 OAT A f‘.E.C:!'.E'.\_ll;L‘-_:L_
VOLATILI COMPQUNDS ON NROC LIST wall TEXTATIVELY-1DENTIFILD Co:PCLUNTs ! v/t
OF PRICRITY POLLUTANTS
2w Acroleln 14210 100U The chroratopnran indicates the
v Acrvienmicrily 35215 100U presence of a petr-ley=-svme
LV Benrens 34020 BIN| product.
[} Car>on Terrachloride 32.02 10
TV Chlesobenzene 34301 3ot
10V 1.2-Dighlotrcethane 32103 104y
1V 1.1.1~Trichlororchance 14506 16U
13V 1.1-Dichloreethane 34496 10U
15V 1.1.2-Tcichloroethane 34511 100
15V 1.1.2.2-Tetrachloyoethane 34516 10u
16V Ciiloroerhane 34311 10U
19¢  2-Chlorceth:viviavy Ethar 34576 10U
23V  Chlaroiorm 2106 10U '
29¢ 1.1-Dichloraethvlicne 34501 10U
30V _1,2-Trans-Dichloroethylene 34540 10U
32V 1.2-Dichloronrodanse 3454) 10V
33 1,3-Dichlcrapzaavieae 3455) 104
38V Eth:lbenzene . 346371 1oy
Lav  Methvl]ene Chloride . . 34423 10U
450 Methvl Chlorcide L4618 10
LY Metnr)l Bromida - 34513 10U
&4jV  Brozofora VN 32104 10U
48V Nichlorobrormenechane 3210] 10U
43V  Trichlorofluoromathana R 108
50V Dichloredifluoronachane ETLEY: 10U
31V Chlorodibdromorethane 36305 100
5V Tetrachloroathvlene I5L7% 10U
5V  Toluzne . 34010 310U
iV Trichlozoethvlene 39130 10U
33V Vin-! Chloride 39175 10U
PZSTICIDES/PCB'S ON NRDC L1ST OF . ug/L . P
PRIORITY POLLLTANTS ! ' -
B9P _Ald:in 39330 | o 109 o
90P Dieldrin 393°0 1o 100y ’ M
917 Chlordane (Tech. Mixture & Y
Hetabolizes) 39350 {9 j0p
92P_ 4,4'-DDT_(p.n'-DDT) 38300 [ 0 19y
93P 4,4°-DDE (p,»'-DDE) 38320 ig iou
J4P 4, 4'-D30 (p,p’-TIDE) 39310 10.10y
952 a-Indosulfan-Aloha 34361 ] 0.10U
962 b-Endosulfan-Eeta 34356 {0.10U
97P Endcsulfan Sulface 34331 ] 0,100
987 Endrin 39333 jo.30u
99P _ fEadrin Aldebvde 34356 | 0.10u
1002 Heptachlor 39410 0.10u
1017 Pestachlor Evovide 3593120 0,100
1022 a~BHC-Alsha 3%337 §0.300
10)? b-2EC-Petn 39328 0.10uU °
1042 y=-BUC-(Lindane)-Caraa 391340 U.10U -
1G53F 3-%4C-Colra . 36359 § 0.10L
104P PLC3-1242 (Avczlor 1242) 39:95 [ 0.10U
107P PC3~1254 (Avoclior 1254) 39504 0.1uu
10S® PC3-1221 (Aroclor 1221) 39-33 1 o.10U
1052 PCH-12232 (Aroclor )232) 33492 0 .
100 PCB-1243 (Aroclar 1248) 317570 | 0,10U
111P PC®-1260 {Arocloc 1260) 39508 | 0. 150
112P PC2-1016 (Aroclor 1016) 36A71 0,)10U
113P Toxaohene 39400 n. 40y
129p 2,31,7,8~Teerachilorodibenzo-p-
dioxfn (TCDON) 34675 NA

KA - Not analyzed.
J -~ Esticdted value.

K = Actual value is kpown Eo b= less t-3n valve <tiven,
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s/t
waTin

DATA REPQATING SYVETT
$AD N0, BICOIDR  ComTRACT LAD no._ DO212 CONTPACT LAS  Mead _Tuchnalnay
PRCJZZT Internaricnal Harvester SOURCS & STATION TH-u LEF, Ditc a. ¢ tepeg a0
Nemphis, TN Ficld Rofg'ycAuu Dine

DATI/TINE SNOFLID 1U-20-B0 ¢ 1420 SAMPLE RECZIvED JU-70-3d DATA RECLIvID te-li-su
SATT/OTUTSAL CONPOLIAS OF LELDC LIST .

OF PRICIITY POLLLTANTS s

19 Aceranlithene 34208 1nu

58 Bonzidine 39120 1ot

83 1.2 4=Trichlorvhrn-one + 34551 10U

¥3 PoxachleroYen-one 16700 10U

120 Yovaeh larootlinng bERPID 10U

170 Bis(Chloromezhvl) Echer 34209 MA .
180 Bis(2-Chloroetitvl) Ether 34273 10y

208 2-Chloronashzhalene 345081 10U

255K 1.3-Di¢hlorobenzena 36530 101

268 1.3)-Dichlorobeanaene " 3L5hk 10U

278 1.4-Dichlorabznzane 3sn 10U

253 3.3'-Dicinlcrohenzidine 34631 10U

358  2.i-Dinitrotoluene 36n1l 10U -

368 2.6-Dinttrotoluvens ., 34626 10U . .

378 1.2-Dionenvlhvd-azine—~ 34346 10U

398 Flusranchere 334175 100

4038 4-Chloroshenvl Phenvl Ether 34641 10U

413 4-3ro—odhenv) Paenv] ftner 32635 10U

423 Bis{2-Chloroiso>s-opvl) Efner 34231 ~ 100

435 EBis(2-Chloro2thoxv) Mernane 34278 |, 10U

523 FPaxschlorodutadicne 39702 . 10U

533 Eaxachlorocvclooen:zadiene 34386 10U

$4B lsoonhorone - 34408 Y

$53  Naoshthalese 34696 10U

S63 Nitrobenzere 34447 10U

618 N-hicrosodinmeihvlaaina,, 34418 NA

6§28 N-hicrosodiorenviamings’ 3L433 10U

613 N-litrosodi-li-Prosvizmine 34428 10U

663 Bis(2-Zcnvlirnexsl) Pnthalate ‘35100 sou

’8 Butv]l Benzvl] Prthalate 34292 10U
388 Di-N-Butvlohthalate 35110 10U

598 Di-N-Oztviohznalare 34596 10U [P —_—
705 Dicchvlszhchalate 363367 10U i

718 Direchvlohthslaze Ly 3434l 100

728 Eenzo (A) Anzhracene 34526 10U

738 Beazo(A) Pvrene s 14241 i0u

J48 3, t-Benzoflooranghene®, - 142230 100

758 Benzo(R', Eluoranthane™’ 3,62 10U

762 Chrrsene= 34320 10U

772 A:enanhth:hs:e 34200 10U

7§38 Anthracen 36220 10U

79% Benzo{GHl]} Perviecne 34521 25U
,BOZ _Flrorene R 361381 10U

812 Phenaathrene™’ L4611 10y

828 Di>enzo(i, M) Anthracene 3,556 25U

833 1ndenc (1,2,3-CD) Pyrene 34403 250

848  Prrenc - 34469 - 25V ’ .
JACID COXPOUNDS O NRDC LIST OF . : we/L

PRIONITY POLLUT.NTS " .
DA 2,64, 6-Trickloropheno]l 34621 25U

222 _p-Chloro-m-Cresol 34452 25U

24\ 2-Ciloronhenol 34586 |- 25U

3IA_ 2.4-Dichloromacnal 3L60) 25U

34LA  2,4-Dirncthrlshenol 34600 25U

$IA  2-Ritronhened 34591 25U ..

$8A_ 4-Nicronhenol 34646 25y

%6y 3. 4~Dinitroshanel J4h16 250U

60N 4&4,6-Dinitro-o-Cresol 34657 250U

6.a Pentachloronhensd 39032 25U

65\ Phenal (GC/4S) A40Y4 25U

X = Actual vaolud {3 known to be luss than value given. :

U - Material vas analyzed for but nor detected. The number is the minimum dotection limit,
1/ = hndfor Azobenzene.

2/ -~ Andfor Diphenylanine,

3/

- 3813 Phenanchrene and/or 783 Mhthohcene.



v

— T e g vos el i, ATt S A A v L L]

cZvay \(:..z_.;\.q -,_‘,_ sy

*——y ™u -,--@) b N /J-“ '. <ol Py

~

UArA LA [l Sav i

. Gain FPA-GA0-125 Aa10-30
POJLCT_ International Harvester (5100'IST  B. MeDanfel nre'n 10-20-80 TCoeu'pll-20- EOA
Hezmnhis, TN —
PrOJLCT No. Bl-o
SAD s, §1- T U103 —_—
IH-6 EFF Ditch -
SOUHCE & STATION ;fpf:!;;f‘B:;gV
Pipe.
DATFE/TINE 10-20-80 3 _1420-1145
ELEMLET (/1)
Silver #»* 01077 10K
Arsenic * 01002 45% ) -
Boron 01022 -——
Bacion 01007 [}
Bervlliua * 01012 10K
Cadalua ¢ 01027 10K
Cobale 01037 20X
Chromiuva % 01014 104
Conper * 01042 14 ) . . s
Molvbenua 01062 215 ’
Nickel * 01067 35K 3
Lead * 01051 40K
Anticoay ® 01097 25K
Scleniun * 01147 40X '
Tin 01102 60K
__Strontius 01082 4o
Telluzfun 01064 40X -
Titaniem 01152 10
Thalliun * 01059 100k
Vanadiun 01087 10K
Yeericy - 01203 10K
zin; » - 01092 =TT
Zirconivn 01162 10X
Mercury & 71900 0.2x"
Aluninum 01105 300 - ’
Manpanese - 01055 30K . . L

I -‘?rio*irr?onn:mt"—'*‘"""‘ . b= S e

K = Actual value is known to be less than value piven.

L - Actual value {s known to be proater than valus ngen,
LS
-y e

(C(vnlinut.u on kacl)
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NAvA LleuTING SUIlT e T T
WATER
PUOITCT_ Intcrnatlonal VatvesCGWENIST 3. MeDandel REC'D _ 10-39-50 TR S O
Mosniis TN Ceo———

PROJUCT No. 81-6
5.D 0. s.C [

1H-6 EFF Diten
SOURCT & STATION at Cluvert and

¥ield Rd. bclow

pipe.
DATE/TEUE T0-70-50 ¢ 142v-1143
ELCMENT (mefl)
Caleiun 00916 13 . -
Macnesiua 00927 5.9
1ron 74010 1.0 -
Sodium 00929 17
Cvanide » 00720 '
Ashestos = 34223 NA HA Ma M4

e =t
s
A
T .2

X — Actual value Is knoun to be less than value glven.

L - Actual valus ig koown to be preate

% - Priority Pollutant.

r than value givea.



PioJICT Iarereatfonal Borvegter CilLNISU B, Hc!)n.lcl

Memphis, Ti

PROJLCT To. 81-6
— — —_‘ﬁ“._____
SAD L2, B.C 0150 -
R IK-0C1 NPUES -
Dutfall in ditch A
SOURACE & STATION downstresn.
DATE/ TINE 10-21-80 @ 0935 C
FLENENT (on/L) i E
- T e “_silver * _ 01077 10k .
. Arsaric * 01002 45K
. . - ' Boron 01022 o=
- e . RS Bariun 01007 38
’ Bervlliua * 01012 10X :
Cad=tum * 01027 10k
Cobalt 01037 20x
Crronfua ® 01034 58
Copper * 01042 ' 11
- . - meoa _Molvbdencs 01062 68
' Nickel * 01067 35K
o . T tesa 01051 40k
Antizony * 01097 25K
) Seleniua * D147 40x
. : 60K

- N . Tin - 01102

Scrontica 01032 38

. _ Tellurfum 01064 - 40K

" . _Titsnium 01152 10K
Thullium * 01059 100K
. Vanadics 01087 10K
fvs-‘r'-—-ﬁ.'a-re.-e.-,-‘.;;r,_-_._,,' Yetriuze - 01203 10K
‘ Zine 01092 -—-
~Zfrconfum 01162 10K

L Mercury ¢ _ 71900 0.2k

) . Aluainua 01105 154

Man~anese 01055 50K

K = Actual value is known go he less than valuc given.
. ' L ~ Actual value is known to be preater than value pivep,
.7w--pq,;-gg-é;'.4~,‘¢~,\,-,',.‘g-__--\n je % « Priority Pollutant. .
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LATOR
It et e CEMIST B. MzDaniel REC'D 20-21-83
— Memnhis, TW
PROJECT Yo Bl1-6
ERU IR 81C _0150
1=-001 NPDES
SCURIT 3 STATLON Coefall in diteh
downstreas,
B 10-21-RG A 0L9)5
- S (=a/u)
Calectus 03918 13 :
Mamnosivn one2? 6.0
Irzn 74010 0.6
Seifvn 00229 12
C-anide «  CO720
Ashesros & 34T25 NA - HA A

T T P S e ¢ e Sy o s

e,

P

L R Lo U TE S R S R Y

K = Aczual value iz known to be less than value given,

L - Actusl value fs known to be greater tham value glven.
® - Priozicy Polilutant. .
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U-D: CINVIRUNMEIN AL FRUITCULIIUN AOEHLY
SURVEILLANCE AND ANALYS!S DIVISION

REGION T ATHENS GEDRGIA
DISCHARGER odepretioe Loigf yARTOYY) SAMPLING STATION MNO. - H—C¢/
ADDRESS sampeLING LocaTion MOiex /o tlay
VAR aplerr, 7R (;()[ taa O /3[‘-//1 “)iiial ot eng
CONTACT L e, Seaeonn A L F
i e U.»'.?.'. :’[ /‘4'_7[ 4-%’,...«.1 )/H,/:)L LR /( oA
SAIMPLE AND WASTE FLOW INFORMATION /
K 38 '
SAMPLE O mun. Bino. O e 2552 O BZY ur. come ar Y MIN INTERVALS O FLow PRO
SAMPLER EXera O oischarsen O man. lhavto, Goryee L S70 [lefo 17 /02022 (3o
FLOW O era O pischarcer O ave. O inst. O st O EQUIP
COMPUTED FROM
SAUIPLE COLLECTION
COMPOSITE GRAB SAMPLES ySaMPLE CODT I3
SAaD HO. =l yaETa ! RACTFR A )
DATE LA2fF [0 (o PAD can TAp i
TIME . to0w /0.3 23y CYANIDE >
FLOW (o2 .7) L4 [ Zly MITALZ 3
TEMPERATURE OC | 2.5 YN 4
pH_ “Z. 9 | ORG,08G,PEST 5
TOT. Cl2 RES mq/| } PHE:OLCS 3
SOLIDS 7
. .8
SAMPLE CODZ Fre bt 9
SAMPLED BY (Sigq) N/ A
STALED BY (Sig) AAML 5
DATE LNO TIME AP S PRISERVEN P

Lt Use Lvg. Fiow 1o Compasites end Inst. Flow tar Grobs 12 Circls or Indirgra Ancivsis nnd Entar Nuresicol Cade
SAMPLE CUSTODY AND SKIPPING INFORMATION
SAMOLES RELZASED TO (SI1G) OR SHIPPED V:Af DATE TIME NC,CONT.|NO CAPRT RZCEIPT NO.
ROy e AT /[

REMARKS AND SKETCHES ,
, 1/

P H/} ;LZA’ [cv/ “‘/(5
7‘/);./—“’[% v

- /[

, »
O S Canlu

f/} fu Ffﬂll/

z; Z; %% aoo;‘f//7VA/ﬂJZ
/0 79

®0PO 4ED=040-128/ 1000, AESION NO. o
'



U.S. ERNVIRONMENTAL PROTZCTION, AGENCY
SURVEILLANCE A4ND ANALYSIS DIVISICN

REGION T'LC ATHENS GECARGIA
DISCHARGER _Lizbaandeemi Morvecdie SEMPLING STATION NO. L H=
ADDRESS SAMPLING LOCATION st{“Aua\wk
!k/’l/&'u P T QA Fr 2Ll s AR ) oA ALY p A
T 1
CONTACT /sm«u-" u-l wp ¢ J L e
)
SAMPLE AMD WASTE FLOWV/ INFO?MATION -
14 J Sl
SAMPLE O mun. O wvo. O v O crr §t" LP/ qu’—CZ‘NP/A il Vin. mjrrava‘ s O rLow #RC
saMPLER D erpa 0O piscHarssw O man. D auTo. O TvPeE ]
FLOW O era 0O piscriarcer O ave. O inst. O est. O EQUIP
COMPUTED FROM
SAMPLE COLLEZCTION
COMPOSITE GRAD SAMOLES S&PLT Topr @

SaD NO. AVZRY RACTE=|a) <
pATE U 2o/ 2Qn £en Ton :
TIE J 0L &, CYANIDE ;
FLOW { ) U § METaLs -
TEMPIRATURE °C § N _P ¢
oH 0P5.085, PEST .
TOT. Ciz RES,~a /| FHEQOLS ¢

SOLIDS g

£

SAAPLE CODE Q:Lb"f::-«‘ "
SAMPLED EY (Sinll /\ Sl G/F }
SE-LED BY (Sig) [N y 7o/l i
DATE AND TIME td /Izj:\"/ /224 PREGZRVE]D '

L Usa Ava. Flow fcr Composites cnd Inet Flow for Grebs

12, Circte or 'n2icnts Anclysis

cnd Entr

Mom

srircl Crde

SAMPLE CUSTODY AND SHIPPING INFORMATION.

SAMPLES RELZASED TO (SIG) OR SHIPPED VIA DATEY_ TIE NO. CONT.INO CART, RECSIPT NO.
f"”{/ PN TV, #KL_@;[{ [ o0 Z
|
REMARKS AND SKETCHES
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U.S. ENVIRCNMENTAL PROTECTION AGENCY
SURVEILLANCE AND AMNALYSIS DIVISION

REGION I . ATHENS GE0R51A
oiscrarcer Lo uehinl Boa el SAMPLING STATION NO. 1. ‘b= 7
ADDRESS — SAMPLING LOCATICN \;{-fr_.nmuz(' JZR

u‘ :,(—l-'.’)l'f_’ﬂ '-%—1\ , !',(»(_ 4 (" l'lﬁ s ™ (!:./\ :\ . ‘-\‘ . (k PN
CONTALT ! ! s -//'1—3’/‘“\ (,)'.’f'« -é AN

SAMPLE AND WASTE FLOW INFORMATION
’ N WrVE ~

SAMPLE O wun. Owo. O wr O err O ‘SEQ \ (ﬁ.l:)coua AT MIN INTERVALS [ FLOW PRO.
SAMPLER [ epa DO oiscrarcer O wan. [ auto. O TYPE :
FLOW D epa 0 oiscrarssr O ave. O ust. O gst. O EQUIP

COMPUTED FROM

SAMPLE COLLECTION

COMPOSITE CH3d SnubLES SAMPLE oD =
SAD MO. \ / Lo } PacTEqiAl 0
DATE \_/ VN WY, _Bon ron ~an 1
e \ /] ot CYANIDE 2
FLO'w ( [t \ / \ azTar S 5
TEMRPERATURE °C | : NP 4
oH 1 026,085 PEST s
TOT. Ciz RES mg /| ) PHE-OLS 6
SCLIDS 7
: N 8
SAMPLE CODE /\ FA I, 9
SAUBLED BY (Sig) /[ AL 4. Tl A
SEALED BY (Sig) / i Yo B
DATE AHD TIME 7 AL } PRESENVED P
L Use avg. Flow tar Composilas and inst Siow tor Grabs L2 Circfe or Indicate Annlysis end frisr Numsricel Cado
SAMPLE CUSTODY AMD SHIPPING INFORMATION
SATAPLES RELEASED TO {S16G) OR SHIPPED ViA | DATE TIME  INO. CONT.INO CAST, RECZIPT NO.
A, /QE/‘A@ e VL

REMARKS AMND SKETCHES
, - .21'(-!' v
| — liﬂ' "\’/Vc;- W\dmiis ~ yoi* ¥ -
[“ ’f‘}’ r/(wl.w —,/1.'\\:4—0./5 £ (/,w,%.,,[j_’ | a/cl/-/ C/.Léfézrz/_/

%LIZW)

®0r01000-840-15a7 (pan wtoiON ~O 4



U.S. ENVIRONMENTAL PROTECT ION AGENCY
SURVEILLANCE AND ANALYSIS DIVISION

PEGION TL

ATHENS ,GECRTS:A
. —— ~ . P \
piscranrcer Lol 0 Moo A SAMPLING STATION Np. L Fi=H/
ADDRESS L QAMPLING LOCATION DM r".-'i\ ISR R
1‘/\.""—'—'" L‘ (X4l { @) L (" , u.,’\ Dan /\,\511\, LAy T o sy f
CONTACT Lo Vi oghnerl r\.w.--. (oot o WVper Aedib) = S
l [EB P [ .(J‘{z Iz i—w#\ NOD - ‘\1 Vola 7 !
SAMPLE AND WASTE FLOW INFORMATION
—— . g -
= Dpjte/rT
SAMPLE O wmun. O o, O ive O e O ->67>/ HR. COMP AT Min INTERvaLS [J FLOw PrO.
SAMPLER [ epa O oiscHarcer O man. O auto. O Tyee : -
FLOW D era O orscHarcer O ave. O inst. O est. O EQuIP
COMPUTED FROM
SAMPl.e COLLECTION
OMPOSITE GrA3 SAMPLES SAMPLE COoz 12
SAD NO. [(TEY RACTERIAL Q
DATE ji] 2o A\ pan _con Ton 1L
TIME JTERE) ! CYANIDE 2
FLOW | ) L f METALS 3
TELMPZRATURE °C 1. TG 4
= - 1 CRG, 006, PEST 5
TOT. Clz ReES mq/) PHENOLS 6
SOLIDS 7
; 8
SAMPLE CODE AR Seelafiens 9
SAtA2LED BY (Sig) /N D{= én T\ A
SEcLED Sy (Sig) _ZW \ oy ‘ =
DATE AND TiME / [ e RN } PRESCAVED P

L' Us+ Ava. Flaw tor Comaosiies ond Inst. Flow tor Grahs

L2 Circle or indicnte Anniysis angd £nater MNumaricn) Ceods

SAMPLE CUSTODY AND SHIPPING INFORMATION

SaM>L.ES RELEASED TO (S1G) OR SHIPPED VIA DATE Tl.‘._IE NO. CONT.INQ CART.| PECSIPT KWND.
A ey e ID/QC‘/& -] /- _;?’/'.' e

REMARKS AND SKETCHES
241 .
’15]"’ r‘} ’J/)O-" 0’\‘6&\,«\[‘ JOF £

[ - —TFPM}‘LL‘ /h\;'“'{} = (é‘///z/{/
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oS / Tx)



U.S

. ENVIRONMENTAL PROTECTION AGENCY

SURVEILLANCE AND ANALYSIS DIVISION

£IGION T ATHENS GZORGIA
5ISCHARGER (;\AzmrL—-“«j-\mA/«-\ SAMPLING STATION NO. _o-th =)
ADDRESS ; — SAMPLING LOCATION Sopane - i1 =/
\\:\\.\;“/. \,p 1L¢'—" ( ,L-) ir.: e C [’ /L/ ) --C-“\-‘-'- ot o A T {:‘
CCNTACT F’_wzﬂ.L Q.L{-L{{,{;( feomen ‘& u‘\“‘ rv{_‘\‘uzug"
SAMPLE AMND WASTE FLOW INFORMATION
ngén’u sIV7
SAMPLE Owmun. Owwo. O e Oere O = HR. COMP AT MIN INTERVALS O FLow PRO.
saMPLER O epa O oiscrarcer O man. O auto. O 1yee :
FLOW D epa O oiscnarser O ave. O st O es7. O EQUIP
COMPUTED FROM
SAMPLE COLLCCTION
COMPQOSITE GRAB SaMPLES SAMPI & Clxe 12
53D _NO. \ 1 LD ; RACTER AL Q
CaTE Y/ lloelsd BOD GRn Toc ]
TIME Y/ Tule-lyy CY&NIDE 2
Ziow ( )L' \ ]' MTTALS K]
TEMPEZRATURE °C Fl N P ' 4
oM 3 QRS 035, FEST 5
TOT. Clz RES.ma/ | ¢ PAz:GLS 6
A SOLIDS 7

Nt M — , 8
SAYPLE CODE JAR IS, fiedoy 5
SAIPLED BY (Sig) J 0 /AT L A
STALED EY (Sig) / AET LE B
0STE AND TIME 7 [res2 /51 1200 2RIsSTAVED p

U Use Avq. Flow for Comonsites ond Inst. Flow for Crobs

L2 Circle or Indicote Anaiysis end Frtar Numerical Code

SAMPLE CUSTODY AND SHIPPING INFORMATION
SAMPLES RELEASED'TO (SIG) OR SHIPPED viA | DATE | Tinmeg %O CONT.INO CART RECEIPT 1O,
(o A o Lﬁ?{."/ff’s 52| 2
-‘ i

REMARKS AND SKETCHES
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4

U.S. ENVIRONMENTAL PROTECTION

SURVEILLANCE AND ANALYSIS D

*D 9212

?
!
!

REGION 0T ATHENS GEQRGIA
D1sCHARGER windoamabiinal MWaewsdw SAMPLING STATION NO. Al =6
ADDRESS SAMPLING LOGATION elilead didela

r/Y’J”‘QL‘ 15 T e %u&x’\‘ ki A}JFX’“L(MA = 0N
CONTACT I Crdaetd RN \vaUs:» 4 ’\J’”a"‘;) Boasoc

7
SAMPLE AND “JASTE FLOW INFORMATION
SAMPLE O mun. O o O inr HErF EJ ‘ HR. COMP AT miN INTERVALS O FLow PRO.
SAMPLER O epa O discHarczr O man. O auto D TYPE : '
FLOW O era O oiscrarcer O avs. O inst. D est. O EQUIP
COMPUTED FROM
. SAMPLE COLLECTION .
COMPOSITE ' GRAB_SAMPLES SAASLE CODT
§AD NO. 1 / 005 SALTERIAL
0aTe A 1820097 \ 2p9 oo Tng
TIME \ 7/ 2o [ CYaNiDE
FLOW | R AN Y
TEMPERATURE ©C § pARS b u P
oH ' Loy CRG,0Ab PEST
YOT. Clz Re3,mg /1 PHEMDLS
SOLISS

SAIMDLE CODE / A\ oo Lo

SAMPLED BY {Sigl [/ D Civ i

SEALED BY (S.g) / \ N p

CATE AND TIME | [ [ Jer 2 57 5o | PRE~=AvED

VRIPIOIRINIOOID K i - O

t Uss A.q. Flow for Camppsites ong Inst. Flow for Gravs
=

12 Circle or Indicets Anglyiis nnd Enter Nyumarieg) Cnda

SAMPLE CUSTODY AND SHIPPING INFORMATION
SG'APLES PZLEASED TO (51G) OR SHIPPED viA | DATE TIME  [NO. COUT.|NO CA4RT. RECZIPT 1D,
3 Tt JL}&EIL:'J 24" Sz ./,/ el

REMARKS AND SKETCHES
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REGION I

Wt m v

MR B R R R S N R LY A R N VE R R R ]

AT INC o

SURVEILLANCE AND ANALYSIS DIVISION

ATHENS GEDR

GlA

piscreasEr =+ Atendadiin ol Woyy ole

ADDRESS.

SAMPLING STATION NO.
SAMPLING LOCATION S {icot— edos 1 e

T

. {
\\\\:.‘Mﬁi\—b”) “ ~ CA}‘( \uax_'{“ o ! L/ A NG il DL /4/
CONTACT ﬁ(xx&.“, C—*L’? }"}u (‘L(J \V‘LIQ A XJP) —S A,{/)/‘//L‘u »_ D f~ >
SAMPLE AND WASTE FLOW INFORMATICN
&/ 14 L'M
SAMPLE O smun. O o, O ivr O €rr, [? ' )[5 / HR. COMP AT_____ MiN. INTERvaLS [J FLOW PRO.
SAMPLER 0O era O piscrareesx O man. O auto. O TvpE
FLOW O era O oiscrarcer O ave. Ounst. O es1. O . EoQuIP
COMPUTED FROM
SAMPLE COLLECTION
COMPOSITE GRAB_SAMPLES SampPre (oleg 2
SaD MNO. [TV PACTER) AL Iy
DATE Lo/22 47 { 80D cCn T0¢ L
TIME B2 { CYANIDE 2
FLOW ¢ )y u METALS 3
TEMPZRATURE °C | NP 4
oH ORG,0B6 PEST s
TJOT. Clz RES,mg/1 = PHEMOLS 6
3 SOLIQS T
L 8
SAMPLE CODE VAR dee fetkay, 9
SAMAPLED BY (Siglf / ISH A T A
SEALED BY (Sig) 17 - e 8
fullerty (59 { pacccaven P

DATE AND TiME

U Use Avd. Ftow tor Comoosites ond inst Flow tor Grobds

12 Circiz or 1ndicate Analvyis ond Eatar

Nura»rieat Lrde

SAMPLE - CUSTODY AMND SHIPPING INFORMATION

SAMPLES RELEASED TO (SIG) OR'ShIPPED VIA

DATE

TIHAE

NO. CONT.

NO CART.

RECEIPT NO.

VA

Lo

L
) 2L,
L4 [

12, 7]

v

I—\ﬁ

Py

REMARKS AND SKETCHES
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. SUPPLEMENTAL REPORT
HAZARDQUS WASTE SI1TE INVESTIGATION
INTERNATIONAL HARVESTER COMPANY
MEMPHIS, TENNISSEE
APRTL 29, 1931

A haczardous waste site investigaticn report for International Harvester
Company was issed April 7, 1981, by the U. S. Environmental Protection Agency,
Surveillance and Analysis Division (SAD). At the time the report was issuved,
¢yanide data were not available for the soil and sediment samples collected at
the International Harvester Company. Cyanide analyses were reported on April 20,
1981, by the Laboratory Services Branch. These data are included in Table 1; :
general site location and sampling locations are included in Figures 1 and 2.

The cyanide concentration in sediment sample IH-3 (0.68 mg/kg) collected
at the southern portion of the landfill appears to be higher than the concen-
trations in the orther soil and sediment samples. The sediment sample (IE-7)
taken from the drainage ditch that carries runoff to the Mississippi River
contained a concentration of 0.27 mg/kg. The water sample (IH-6) contained
a trace concentration (<.002 mg/l) but wvas too low to be quantified (see April 7,
1981 report).



TABLE 1
CYANIZE CONCENTRATIONS IN SOIL AND SEDIMENT SAMPLES
INTERNATIONAL HARVESTER COMPANY
MEMPHIS, TENNESSEE

Cyanide Concentratlion

Sarple XNunmber Location me/kg {dry weiche)
I4-2 Dapositional area below the southern 0.68

most part of landfill

IH-3 Depositlonal area below landfill in 0.25
drainage ditch on western side of
landfill . :

IH-4 Area below landfill on northern part 0.37
of dump

IH-5 Composite sample collected on top of 0.2L
landfill

IH-7 Effluent and drainage ditch at culvert 0.27

and field road



. FIGURE 1
- GENERAL LOCATION MAP
INTERNATIONAL HARVESTLR COMPAMNY
ME:PHIS, TENMESSEE
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EDGE OF LANDFILL

DRAINAGE DITCH

CULTIVATION AIRPORT
\‘v\‘ 2
MAP NOT TO SCALE
H-6 & TH-7 FIGURE 2
SITE MAP & SAMPLING LOCATIONS
INTERNATIONAL HARVESTER COMPANY
' MEMPHIS, TENNESSEE
<—— DRAINAGE FLOW DIRECTION
MIs \ SAMPLING LOCATION
SISSippr g, 1i-2
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6 ELEMENT CONCENTRATIONS I¥ SOILS, CONTER

1, uniike -'_f".a ranmetric mears shown in tabie 2 are

estimases of geochemical abundance (Miesch, 1897).
Ari‘.hm-:tic meare are always larger than corresce d g

geamotrie maang (Miesch, 1667, o0 Bt} ard are esti-
mates of the fractional part of a sing'e specimen that
consisis of the element of concarn rather than of the
typica! zencentration of the elcmert in a suitz of eam-
ples.

TagLs 2.—*san concentrulicny, deviations, and ranger of elements in samples of 10102 and other

HINGUS UNITED STATES

Concertrations of 46 elements in carmpls
study are presented in table 2, which givee the deterrni.
nation ratios, gwrrptr“ mean cencentraticons ard devia.
tions, and observed ranges in conccn:rat ans
araivtical data for most elements as re r
Isboratories were trarsformed into log‘u-*tmx 3 bncausp
of the tendency for elements in ratural materials, par
ticularly the trace elements, to have positively skewed

surficial materials in the costlermineus

United States

[Kessa and nrgen 0w reported In parts per eullion (kg we! means amd devistiors 11 gromeine etceX a2 Indicated. Rallo, number of samples In which Uw element was fomd
{n messurnbie conceatrations Lo mumber of sumples Lualyted. <, lesa than; >, grester than]

Contetminous
United States

Vestetn Lnlted Szaces
{vest of 96th wertdian}

Lastern United States
eeat cf 36¢h neridiesn)

Zlemert

Lecimsced Latfmeted Zatimesed
Devia~ arithmetic Devia- Cheerved arithmetic Devia- Theerved aritimerte
Mesn tian mean Yario NEYT tion recac weqn ¥ 124 Mean tion range merx
Al, percent L,7 1.48 7.1 €81:110 $.8 1.9 Q.5 =10 T A4S0 407 1.3 1.87 0.7 - >19 7
Ag-————= 5.2 .13 7.2 718:730 5.3 1.98 0.1 - 97 7.0 821827 4.8 2.36 0.1 - 73 7.4
3 —_— 25 1.97 1] 06:718 23 1.39 €10 - 370 4 4231841 N 1.88 €20 - I ae
| P ———— P} 2.14 520 1185738 a0 1.12 I8~ 2000 673 Sey1: %61 290 2.3% 16 - 1,50 e
Yem ——=— .81 2,38 21 310:778 E3 2,30 <l -1 87 16%:323 .35 2,83 <1~ .85
¥ r—— L2 2.% .83 §111:220 L3 LN Q.5 - 11 .88 78:128 .82 .18 <0.5 - 5.3 .93
C, percent- 1.6 .87 1.3 1K1 1.7 .37 0.16 ~ 18 1.3 162:162 1.3 1.88 Q.06 - 37 1.6
Ca, percent .92 1.0 .4 IRRED 204 t.8 .08 0.€6 =~ 32 3.2 S1e:51d N 3.08 0.0! - 28 .43
Cevrmmmnr— 63 1.70 75 21:68) &) 1.2 « M- 300 73 10: 489 6) 1.83 <1% - 200 b3
Cor—— 6.7 2.9 9.1 69%:7°8 Tt 1.97 W3- 9.5 i03:33) 3.9 .3 <D.Y - JO 9.2
Cr———e )7 .22 4 7:8:728 &1 2.1 y~ 12,08 58 541541 n T 2.68 1-1,200 52
Cy——r 17 2.4 23 718:178 3| .02 1 - 38 17 323: 533 13 2.3 <« -7 22
' -—— %0 3.4 430 398:610  2%0 .51 <13 - 1,%00 440 390:435 130 4,19 <10 - 3,720 363
Te, percent 1.8 .13 1.6 i16: 117 2.1 1.9% 0.1 =210 1.6 5)9: 340 1.4 .87 0.01 - >0 2.3
Ce 13 2.03 17 182:176 16 1.68 <% =10 19 4311340 9.1 2.18 <s$-70 1
T — 1.1 .27 1.2 224: 224 1.2 .32 0.38 ~ 2.% 1.2 120: 131 1.1 1.48 0.1 - 2.2 r.2
Ng~ - 054 21.32 088 129:13) L0458 2,13 €0.01 ~ 4.6 L0863 5345334 081 2.52 0.0L ~ 3.4 12
o ———ma .75 2.8) t 2 169: 244 .7 .3 0.5 - 9.8 .2 90:183 .68 .81 2.5~ 7.0 -2
L, perecst 1.8 .18 Xone I 1.t .21 0.19 - §.) Xore 117:337 1.2 .15 c.o05 - 1.7
1la - 30 1.92 » 482:11Y 20 1.89 €13 - 200 37 294: 316 29 r.98 <10 - 2C0 ¥
Ti- — 20 1.89 26 7312238 P 1.38 s~ 130 28 479:927 17 1.16 <3 - 140 n
Mg, percent LhE Y28 .50 717:178 T4 .2 .03 « 19 1.0 328: 328 -2 1.5% 0.00% - 3 .48
Her 10 .77 130 11:7217 320 1.%33 20 - 5,000 420 317:340 260 .82 €2 - 2,000 640
Ho— .39 2.7 .97 31:214 S I B b Q-2 1. 32: 324 .32 3.93 ) - 13 ol |
Na, percent 5% L7 1.1 Tahe 744 97 t.98 0.0% - t0 1.t 1511449 3 S P § | <0.03 - 3 .12
- 2.3 1.75 1 f18:771 5.7 1.22 g - e 10 322:498 1o 1.65 <l¢ - 30 12
Ao O 1.6 18 120: 138 3% 1.16 <19~ 329 43 109:332  4¢ 1.58 <10 ~ K2 s\
——— ]} 2N 19 ARARA | ] 2.19 <5 = 700 19 463:340 11t 2.64 <3 - 200 18
r 289 2.87 430 $24:528 3 .33 4C - 4,500 460 Jeo:382 190 21.95 <20 - 6,400 360
P 1§ 1,886 13 nnuns n 1.80 9 - 100 20 4122548 14 1.9% <10 ~ 3D 7
Y- —-—- 53 1.72 &7 221:224 69 1.3 <13 - 210 " 107:131 41 1.94 €20 ~ 160 $3
S, percene~ 212 2.0 18 J4: 226 -1 .9 €D.08 - 4.8 .19 20:101 .10 1.34 <0.08 - 0.3% 8!
S k8 2.7 47 35:2) A 2.8 <« - 2.6 .62 REERR I .37 1.8 <1 - 8.2 .18
b 1.3 1.82 a.9 685:778 8.2 .74 5 - 9.5 Ja9: 528 6.3 1.90 <3 -0 L2
S - 28 2.4 .19 $%0:233 -1y .8 €0.1 - 4.3 1) 449: 904 30 2.4 <0.1 - 3.% Ay
3¢, "f(tntx 31 [ 2] ] None 2%0:21% Y0 5.10 ts - &4 Kang 136:136  J4 6.484 1.7 ~ 43 -
$4--———er 92 2.8 1.3 210: 216 90 1.1 €0.1 - 7.4 1.2 12):131 .88 2.8 €« .1 - 10 1.3
St -~ Y20 3.30 10 118:178 200 1.16 10 - 3,920 170 N1 93 J.6t <5 - 100 110
11, percent <36 1.3% .29 2172117 .12 t.re 0.05 - 1.0 .26 3401 340 .18 2.0 0.007 - 1.3 .33
T 8.6 1.3} 9.4 193:193 9.1 1.49 .8 -1 %.8 102:102 1.7 1.58 2.2 -0 [N ]
v i) 1.723 .7 2630 2.3 1.43 0.48 - 1. .7 130:130 . .11 0.29 - 11 2.7
v bL] 2,25 80 178:778 0 1.93 ? - %0 sg Sth:5h) [} 2.5 <7 - 390 117
4 -— 2 1,78 23 I13%:378 22 1.86 Qo - 13 13 £37:34) 20 1.9 Q9 - 00 3
Ty~ 2.5 1.7% 3.t I34:764 2.4 1.63 <] -0 Lo 452:486 2.6 2.0% <t - 30 1.3
T ————— 48 1.95 60 265:746 33 1.79 10 - 2,100 3 473:482 L1} 2.1 ¢S ~ 2,900 52
Zp—————— 18D 1.9 pal] 112:718 160 1.27 €20 - 1, X2 130 3390y 220 .01 <12 - 2,700 ne

‘)kcnu zre sTimetfc, deviations gra standsrd.



Reference 14

PICKERING Jii o
WOOTEN RS
SMITH

- WEISS,INC.

ENGINEERING AND DlANNN

July 18, 1984

-

Mr. Danny Brewer

Environmental Engineer, Superfund
Division of Solid Waste Management
Department of Health and Environment
295 Summar Avenue

Jackson, Tennessee 38301

Dear Mr. Brewer:

Enclosed with this letter is a copy of the laboratory analyses of
water and soil samples collected at the International Harvester

landfill near Harvester Lane in North Memphis. These samples were
collected on June 15, 1984 under my personal supervision.

The sampling locations and methods of collection and analyses were
in accordance with our letter to you dated June 11, 1984.

In addition, we analyzed the two water samples "A" and "B" for
phenol.

As stated in the June 11, 1984 letter, the sampling locations were
as follows:

1980 EPA Investigation

Sample Sample Number Description
A 1 . Water from NPDES outfa]}._
B 6 Water 1000 ft. below NPDES
outfall.

2 Sediment samples below
-C 3 landfill. To be composited
4 into one sample.

D 5 Composite of 4 soil samples
from top of landfill.

E 7 Sediment from same loceation
as water sample B.

F - Sediment from 3 new sites in

the cultivated area below
the landfil). To be
composited into one sample.

B21 SOUTH BARKSDALE. MEMPH!S Th 36114 o« TELEPHONE (6C:} 726 0810
MEMPHIS TENNESSEE ¢ GREENWOOD ™M SSISSIPP] o HUNTSVILLE ALABRAMA
NASHVILLE, TENNESSEE o LiTTLE ROCK ARKANSAS o FRANKFORT KENTUCHKY



Mr. Danny Brewer ‘
Environmental Engineer, Superfund
Division of Solid Waste Management
July 18, 1984

Page 2
1980 EPA Investigation
Sample Sample Number Description
G - Soil from 3 new sites in
adjacent property proposed
as cover material. To be
composited into one sample.
H 5 Duplicated of sample D for

quality assurance.

It appears that the test results from sites A thru E and H are
similar to the EPA results. The new sites F and G were quite
"clean". Based on these results, we propose to move forward with
our proposal to reshape and close the landfill.

Please review these results and schedule a meeting So we can pro-
ceed with plans for closing the landfill.

Very truly yours,
PICKERING-WOOTEN-SMITH-WEISS, INC.
MLW
Sheldon Kelman, Ph.D., P.E.

SK:mt

Enclosure

cc: Mr. Gene Cutrell, Internationa) Harvester



SAMPLE IDENTI. .ER: Pickering, Wooten, Smit
& Weiss, Inc.

AWARE SAMPLE NO.: 9020
DATE RECEIVED: June 1€, 19&4

EP TOXICITY EXTRACTS Report #023E1

ANALYSIS A" B"  C” "Df%/d/’i;;T——ﬂ—i;;Th“N»T;;T\“\\Fﬁ"du,uu&nau

Al <0.2 <0.2 2.6 0.9 0.6 0.4 0.4 1.5

Ba <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.5

Cd <0.01 <0.01 <D0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cr <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Cu <0.02 <0.02 1.37 <«0.02 <0.02 <0.02 <0.07 0.03
Fe <0.05 <0.05 0.20 0.05 <0.05 0.08 0.08 0.10
Pb <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Hg <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Ni <0.03 <0.03 11.3 <0.03 0.07 0.05 <0.03 0.05
n 0.05 <0.02 0.19 0.04 0.27 0.06 0.58 0.06

EXTRACTABLE ORGANICS

—_— T—

)/ \du‘p ‘

ANALYSIS llAu uBll “C“ uDu “E" ) nFn HGII an
Phenol <0.05 <0.05 <&F <e5 <«f @3 <4 14
Pesticide Scan(BHC) <0.01 <0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
(DDT) <0.01 <0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
(DDE) <0.01 <0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
(Endrin) <0.01 <0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
(Aldrin) <0.01 <D.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
(Heptachlor) <0.01 <0.01 <0.5 <0.5 <0.5 <0.5 0.5 <0.5
PCB Scan {1254) <0.01 <0.01 1.4 1.2 2.8 <0.5 <0.5 4.1
PCB Scan {1248) <0.01 <0.01 <0.5 «<0.5 <0.5 <0.5 <0.5 <0.5
POLYNUCLEAR AROMATIC HYDROCARBON SCAN
(Naphthalene) <0.05 <0.05 <1 <1 <1 <1 <1 <1
(Phenanthrene) <0.05 <0.05 <1 <l <1 <l <1 <1
{Anthracene) <0.05 <0.05 <1 <1 <1 <1 . «1 <1
(Fluoranthene) <0.05 <0.05 <1 <1 <1 <1 <1 <1
(Pyrene) <0.05 <0.05 <1 <1 <1 <1 <1 <1
(3,4-benzopyrene) <0.05 <0.05 <1 <1 <1 <] <1 <1

(1,2-benzanthracene) <0.05 <0.05 <1 <1 <1 <1 <1 <1
Results are expressed in ppm.



Reference 15 P eo

Pickerin
L ~ g

- TR TS e 2 A\ T omr e AsBestas Mar semert TSN Madis e e
RS EavirenTo s nal ST, e

Consultants. Inc.

September 20, 1989

Mr. Jordan English

Geoclogist, TDSF

Department of Health and Environment
295 Summar Avenue

Memphis, Tennessee 38301-3984

Re: Harvester Landfill - Memphis
Dear Mr. English:

I have surveyed the four monitoring wells at the Harvester
Landfill per your reqguest of September 7, 1989. The attached
table shows dates of monitoring, well casing elevations and
groundwater levels. As can be seen, Well Numbers 1, 2 and
3 have descending water elevations. This can be accounted
for by the ditch which is closest to Well Number 3. Well
Number 4 apparently has a different drainage pattern and has
a higher groundwater elevation.

In any event, Well Number 1 is higher than Numbers 2 and 3
and can be considered a background well.

We do not know the source of the chromium in Well Number 1.
It did not show up in the early monitoring tests and may be
a transient that will decrease with time. 1In any event, it
is on the City's property, not Navistar's. It does not
appear to be Navistar's problem. In addition, this level of
chromium is within the proposed state limits for fishing and
recreational water.

Please let me know if you have any questions regarding this
letter.

Very truly yours,

PICKERING ENVIRONMENTAL CONSULTANTS, INC.

Sheldon Kelman, Ph.D., P.E.
Director/Environmental Engineering

SK:mt

cc: Edith Ardiente - Navistar

MEMPHIS + {RVINE / LOS ANGELES + SEATTLE - SAN FRANCISCO « DETROIT - CHICAGO



127602

YN

197502

117261

“A313
a3vn

YA

d31vh
ot "1sld

y°ON 1134

d\reee

11222

reee

l1°222

217222

‘A3
d0l

$6°202

¥N

"A3N3
¥31VA

LEIR L)
ol "isla

C°ON M

318Y211ddv LON SILYIIANI WN
7134 A¥Q S3LIVOION} -

58612

s8relLe

S8 612

587612

3 .17

s86t2

A3
d01

67602 L'LL §9°122 00K %'S2 197682 68/1L/SO

YN - 97122 287002  1°SE FA 3 Y4 wwyoo\o—
S5TL6L VT2 . 697422 167002 §T¢ FA M3 Y/ so\mo\Nr
s0°002 912 Wo.—Nm 117202 LTt 297582 18/50/60
$6°902 LM 97122 L6802 §°92 197582 18/60/70
R TAR i r A 1 s9l2e L9°s82  98/892/01

“A3N3 d3ivn ‘A33 ‘A3 LEIS L) "A113 3ivg
¥43ivn Ol "1std 404 ¥3lve 01 ISt do1

270N 1138 | 'ON 313

SONIQVIY 113A ¥3LSIAYVH 3O NOSIUVIWOD

S1tan: 3114



1 2andyy

aassauudl ‘styduoy
23718 1173pue]
(HI) a93s2AIeH TPUOTIRUIAUT

/lv L
: 1
L. AR T Srmr 3 2@z T <
1k > A g
Ntc Vi /hn
. - P
to. -~ e ik _ LN ,y
- r Iy ey |
o H S Y
4 —w H3 W
P Pk EH
N l&.“-. s
I . .n_n X
H .
> {4 ﬂ\. “;/
\ A - - m.— 14 l._
. < ] . .ﬂ.r :
\A r |2 pch ™
¢ « HZREA
4f s . 43 =N
rl ¢ B .vallnr()bhj s
H 4 - .u_ N\
IR el 3
i T AN
e ! R |
Me t fs LIS
0 FEAREN
[ & . | 2o o
e o C*v ouv-ved d l_.u o
.— VIRY s wag  miwe —n-m-..' 1
. ol 4
= A tta*®T " Iwvy “J—F«?“
: . I N
s . ] ﬂ_.‘ ]
- . -
/L . vmn..;
R
«v- “r. [l Ba¥ |
= (A
t |-+ v
r “oh
] ..— ®
.Y e amn. e ION
e ) ) \ n.
- L2 R e W R AT PR Y S Y - . .
bl C 0@ 1ev 3 ~ o0 bun TR .N
‘aoq. SF~ . )i § CRIDN LA™ T :
Q'0a. S R ey lc..n R T ﬁh aoag KR ZI LR X EINTE
tjr _ ..nq.."..-.o..u.. inlatd tre ot i)
. tew~catsay |1 1la 1 D 2wvg : 14d ' 4 VIRV
[N AN K et : 4 ey 1owy feeans 3T b R s
YT T -
bt -\ “ | m.
ot . ; H
RO 53 L . .. e ) wla luc.“ l—:n mise 0 NE
==t g LK TS L R
iR WETE R ERATA AN S o T YRT I MO

Landf1l}
s S L7

sjuroq Buyyduesg Tyog x

STTaM mcﬂuOuﬁcor e

7




RESCRT CF AdaLYSLS  HErerernce 1o _
- -~ -
TENN. DEPT. OF HEALTH % ENVIRONMENT BILLING C0DE: N
v
SIURC TNTELRATIC AL SaRaEshen
L [ . —
[ZENTIFICATION CE T L T £ el
A - Ay vt g - 277

TLELD = COLLECTED BY g wruiatd PRIMARY STATION £ DATE CCLLECTED LAY D S

rivE coLLzcTED (53> SaMPLE DEPTH (IN FEET) JBL La3 NUNEER JSF- 275 ¥
1C~-Temseratrure OC | | 21334%-C.C.2. mg/L {Hich Level) 1B\
00-.C. ma/L ] | 31335-C.C.S. mg/L (Lcw Zevel) B
J10-53-dav 3.0.D. 20°C mg/L | | 4170302-Acidizy Total - Hot mgsl 1
I33-5H, Lab. } 1 Sj21z-alxalinitv (net) mc/L P
I7-DH, Tield | | 8l3328C-23S mg/L il__
8.-Apo. Color Pt - Co units | | 71¢3-Cenductiviry Mizramno 23°C ! Y
E0~True Color Pt - Co units “f 8l1l05-Aluminum as Al ug/L l e 20 |1
7C-Turbidity NTU | 9ll007-2arium as 3a ug/L 7 2119 i
41C0-Tozal Alk. 2s CalD3 mg/L 110]1032-Chromium-Hex. as Cr. uc/L | £ 2
~ili-Phth. Alk. 2s CalQy wmg/L 1112033-Chromivm-Tri. 2s Cr. us/L ! (2
13i7-Aciditv a2s CaCCax mg/L |12{1034-Chromium~<otal as Cr. ug/LSYT  {¢9 |2
tJ0—Total Hardness as CaCO3 mg/L |1311037-Cobalt 2s Co ug/L | |2
51C-Calcium as CaCOj mo/L |1411147-5elenium~-total as Se ug/L V‘IE_")./,.Q. £
527-Maanesium-as Mg ma/L

I15[1143-5Selenium

fl2
|

l
l

{

!

|

|
¥2¢-Sodium as Nz mg/L |
!

l

|

]

|

(Diss.) 25 Se ug/L ! 2
116{1077-Silver as Ag ug/L A LJ0 |2
337-Fotassium as K mg/L [L7i3273C~Prenols ug/L . { i 2
300-Total Residue mg/L |1811022~30ron-Total as B uvg/L | (2
330-Sus. Residue mg/L 1191515-Nitrite Nitroden &s N mg/iL | 12
703nM-Diss. Residue ma/l 1201620-Nitrate Nitrocen a2s N mg/L [ I3
31501-Coliform No. /100 ml. ]21|535-FTree CO2 mc/L | [
31816~Fecal Coliform No./100 ml.| 1221305-Tot2l Vol. Resiéue mg/L | |
31679—Fecal Streo. No. 100 ml. | }231335-vol. Sus. Residue mg/L ! {
223_Total Xil.Nitrogen 2s N mg/L! |24:545-Settleable Residue ml/L i }
33C~N33 & NO> as N mg/L | |25 166¢-Diss. Phosphate 2s P mg/L § |
L0S7-Antimony 2s Sb ug/L i |26 [745-Sulfide, total as § wc/L l |
iC43-Iron as Fe ug/L | |27 |746-Sulfide, Dissolved as S mg/L | |
l035-Mancanese as Mn ug/L | {28 1362-C1> Demand, 30 min. mg/L f t
»40-Chloride as Cl mg/L | |29150064-Cl;5, Free Res. mg/1 | l
23C-Fluoride as F mg/L ! 130/50060-Cl2, Corbined Res. mo/L { 11
.&5~Total Phcsphate as P ng/L | | 1]630-Total Carbon mg/L l |1
f45-Sulfate as SOg4 mg/L ! | 2|550-0il1 and Grease mg/L | 11
:20~-Total Orcanic Carbon mg/L | 3|720-Cvanide as CN mg/L I 1
.D67~-Nickel as Ni ug/L -y 4]132240-Tannin and Lignin mg/L J B
71900-“excury-Total as Hg ug/L ~] ©.5 S|6l0-Aamonia Nitrogen as N mg/L | |1
1281-1cad as Pb ug/L 2y 6]605-0rganic Nitrogen a2s N mg/L ! P!
iC42-Copcer as Cu ug/L T 207 7] 58-Flow Rate CTM i 11
1002~Arseniec as As ug/L LY 4 g 8] 61-Flow Rate CFS, Instantaneous b
1027-Cadmium as Cd ug/L /3 9| 60-Flow Rate CFS, Mean Daily 1
1082-Zinc as Zn ug/L v 656 _ 10 |
:35-5ilica as SiO5 mg/L | 11 [ {
REMARKS: (WS SARLE 1S5 UNECWTEED

DIVISION O PROGRAM CODE PRICRITY _
W PH-0549, wQC 6/79 -
c
wW mﬁup‘u 0 Q‘\ o
‘ 1 ° 4




RLOPUL VY ol il 2 \
-5 . .
TENY. DEPT. OF HEALTH & ENVIROMMENT BILLING COZE: B b
[P Sty
SOURCE TaTET e NTotu AL WA UESHER.
IDENTITICATION _ Jigy E“'f_ RN AN -
[P -
F1Een # COLLECTED BY, "»'-:?jmw ERIMaRY STaTION 2 SATE COLLECTED 04 pans 37
~1yt COLLECTED |53  SAMPLT DEPTH (1N FIET SPL oLan wosa NS - Dve o A
10~ Temzerature ©C { | 21240-C.0.D. mg/L (High level) . b1
20-D. mg/L | 312335-C.C.D. mg/L (Lew Level) . B
}0~-5-dav 2.0.D. 20°C mg/L | 417030&8-5c2dizy Tczal - Het ms/L i 12
S3-cH, Lab. | | 51412-?—.l>~alinit: (Jiex) mgo/L ' jye
S3-od, Field I | &l3826C-11228 mg/L (1<
31-Apw. Color Pt - Co units | | 7|95—Ccndu:::i’-'"'v Micromho 23°C : BE
S0-True Color Pt - Co units | | 81105-2luminunm as Al ug/L K A3 Tk
70— Turbidity NTU 9|i007-2arium as 3a uvg/L K w27 e
1C-Tctal Alk. 2s CaCl3 mg/L ) 10{1032-Chreomium-Hex. as Cr. ug/L I 12c
1Z-Phth. Alk. as CaCOj3 mg/L | 12113033-Caromium-Tri, as Cr. us/L | 12:
37-Acidity as CaCOy mg/L ! 112/1034-Chremivm-total as Cr. wg/L «T 49 2.
J0-Toral Hardness as CaCO3 wmg/Ll 11311037-Cebalt as Co vc/L | 20
10~-Caleium as CaCO3 mg/L | li4]i147-Selenium-total as Se vg/L 1 /. & [2-
27-Maagnesium-2as Mg mq/L | I15[1145-Selenivm (Diss.) as Se vc/L | _ |28
2¥-5odium as Na mg/L | 11611077-Silver as Ag ug/L VT L)oo 12
‘37=-Fotassium as X mg/L \ 117132730-Phenols ug/L | 12
J3-Total Residue mg/L {18i{1022~2oron-Total as B ug/L | { 28
.30-Sus. Resicdue mg/L !121815-Nitrite Nitrocen as N mg/L | 12¢
A3M- Diss, Residue ma/L ! 1201620-Nit-ste Nitrogen as N mg/L | | 3¢
.1301-Coliform No./100 ml. | [21]335=Free CO7 ma/L ! |
.2616-Fecal Coliform No./100 ml. [22]505-Total Vol..Resicue mg/L | !
:1878~Fecal Strep. No. 100 ml. {231535-Vol. Sus. Residue mg/L | J
:33-Total XKil.Nitrogen 2s N mg/Ll [24'545-Sertleable Residue ml/L { | -
»3C~NO3 & NOo2 as N mg/L | [25166&-Diss. Phosohate as P mg/L | |
-997-Antimony as Sb ug/L { |261745-Sulfide, total as S mc/L | f ¢
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.&65-Total Phcsohate as P mg/L | [ 1]820-Total Carbon mg/L ! 11
‘45-Sulfate as SO4 mg/L | | 2|550-0i)1 and Grease mg/L l .
:80-Total Organic Carbon mg/L | 31720-Cyanice as CN mg/L | [1
.087-Nickel as Ni ug/L “A 727 | 4132240-Tannin and Lignin mg/L 1
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ENVIRONMENTAL TESTING & CONSULTING INC.
2928 WALNUT GROVE RD. « MEMPHIS, TENN. 38111 o PHCNE (901) 327-2758

May 23, 1988

Ms. Connie Hess, President

Hess Environmental Services, Inc.
6890 Hillshire Drive, Suite 13
Memphis, Tenn. 38134

REF: ANALYTICAL TESTING - SIH SAMPLES - SEDIMENT & COMPOSITE SOIL
SAMPLE (S) DATE: 5/5/88

Dear Ms. Hess:

The above referenced samples have been analyzed per your instructions.
The tests were performed in our laboratory (#00210) in accordance
with SW-846, Method 8080 & 3550. The results are shown on the
attached Organic Analysis Data Sheet.

If you have any questions please feel free to contact me.

Very truly yours,

Micha;?fg%/:imbalo

President
MIC/mg

Attachment



———

prem——

4 ENVIRONMENTAL TESTING & CONSULTING INC.
] 2924 WALNUT GROVE ARD. & MEMPHIS, TENN. 38111 o PHCONE (8015 327-2750
June 1, 1988

Ms. Connie Hess, President Q§>
Hess Environmental Services, Inc. (S\
6890 Hillshire Drive, Suite 13 (,,Q
Memphis, Tenn. 38134 <«

REF: ANALYTICAL TESTING
SAMPLE(S) DATE: 5/5/88
SAMPLE I.D.: SIH SAMPLES - SURFACE & GROUND WATER,
SEDIMENT & COMPOSITE SOILS

Dear Ms. Hess:

The above referenced samples have been analyzed per your instructions.
The tests were performed in our laboratory (#§00210) in accordance
with Standard Methods, 16th Edition, and the results are shown below.

SIH Samples - Results (mg/1l) Standard
Surface Ground Water Methods
Tests Water #1 #1 2 73 F 13 Page # By Date
Chromium <0.02 0.63 0.04 0.06 0.11 157 JF S5/6
Lead <0.05 <0.05 «<0.05 <0.05 <0.05 157 JF 5/6
) Composite Soils Standard
Sediment #1 South #1 North §2 Methods
Tests (as rec. ppm) (Dry Weight ppm) Page # By Date
Chromium 10.3 16.2 16.4 157 JF 5/6
Lead 12.2 25.3 24.2 157 JF 5/6
%2 Moisture - 4.74 5.50

If you have any questions please feel free to contact me.
Very truly yours,

Michael J?gj:;balo

President

MJC/mg
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SUMMARY

Second quarter, second year ground water, surface water,
sediment and soil samples were collected and analyzed 1n
compliance with post closure monitoring requirements set
forth in the International Harvester Clcsure Plan, enforced
by the State of Tennessee,

All water samples were analyzed for chrcemium and lead
content. All sediment and soil samples were analyzed for
chromium, lead and Polychlorinated Biphenyls (PCBs) content.

Ground water samples were collected from upgradient well no,

1 and downgradient wells no. 2, 3, and 4. \\§§ {§

Second quarter, second year data is somewhat different from §§
previous data in that metals levels increased in §$
downgradient ground water and decreased in the sediment and

north landfill composite.

All levels of chromium in downgradient ground water were low 7ﬂ¢

and were well below that found in upgradient ground water 4£w2)%§?ﬁ]

and therefore should not be of concern. No lead was detected %,
in any of the ground water sampled. Based on this data, the %w :

landfill can not be said to have impacted the ground water /M" it
in its vicinity. (?ud dnk(Ahvuu> ?z’b D

NO metals were detected in the surface water composite, this
is consistent with data from previous quarters.

Sediment and soil from the composite collected north of the
NPDES discharge point contained reduced levels of metals as
compared with first year data. These decreases probably\ ‘ﬁ/

reflect a combination of the ranges of chromium and lead

present at the site and normal variations in laboratory
data.




No other remarkable data was noted.

A summary of all second quarter, second vear data is

displayed in Table IV of this report.



I. INTRODUCTION

Prior to initiating second quarter, second vear post closurs
monitoring, Hess Environmental Services, Inc, (HES)
developed the four (4) ground water monitoring wells
surrounding the International Harvester Landfill.

These
wells were first developed in November of 1986, Since then,
ground water recharge rates have become slower in these

wells necessitating this redevelopment effort.

To comply with post c¢losure monitoring requirements set
forth in the International Harvester (IH) Closure Plan
enforced by the State of Tennessee, Department of Health and
Environment, Division of Superfund (the State), HES
collected ground water samples from four (4) ground water
monitoring wells, water and sediment samples from the
National Pollutant Discharge Elimination System (NPDES)

discharge point and soil samples from two (2) areas at the
base of the landfill.

All samples were analyzed for chromium and lead content, The
soil samples collected below the landfill and the sediment

sample collected from the NPDES discharge point were also
analyzed for PCB content, '

This report addresses well dJevelopment, sampling, testing
and chain-of-custody protocols followed to fulfill second
quarter, second year, post closure monitoring requirements,



II. WELL DEVELOPMENT

‘Oon April 26, 1988, EES provided personnel! :o0 develop the
four (4) ground water monitoring wells at the International
Harvester Landfill Site, Memphis, Tennessee,

HES team members participating in this effort were:

Marolyn Howe - Chemical Engineer
Jeff Bennett - Environmental Scientist

The well- development process is used to restore the natural
hydraulic conductivity of the subsurface formation and
remove foreign materials which may have been introduced
during well construction. This process should speed up
recent sluggish recharge rates,.

The well development protocol used by HES employed reversals
of flow surges to avoid particle bridging, a phenomenon
which frequently occurs when flow is continuously in one
direction. The surges also served to flush the sand pack
around the well screens removing drilling and/or soil fines
that may have been present in the monitoring wells, '

At each monitoring well developed, the depth to ground water
was measured, using the YSI Model 3000 T-L-C meter, to the
nearest hundredth (0.01) of a foot. The wvolume of ground
water in each well was calculated as follows:

(T. Depth of Well*) - (Depth to water*) = ht. of water col.*
(Ht. water col.*) x (gal. water/ft. pipe) = vol. of std. water*#*
*Feet,
**Gallons,



The two (2) inch ID well casings have 0.16 gallons of water

per linear foot of well casing.

buring well development, two (2) volumes of standing water
were removed from well no. 1 using a Teflon bailer, wells
no. 2, 3, and 4 (slow recharge wells) were bailed to
dryness, As soon as bailing was complete and the wells
recharged, the depth to water was measured using the T-L-C
meter. A recovery rate was established by measuring the

depth to water at regular time intervals until a consistent
recovery rate was attained,

Once the recovery rate for each well was determined, the air
compressor holding tank was filled to approximately 100 psi.
Air pressure was applied through the center of the casing
(with a hand cover top seal) in short vigorous blasts, using
a bent air hose to control air burst. Surging blasts of air
were applied until the air compressor had too 1little air
remaining to continue, This constituted the "blow down" of a
well,

Immediately after blow down was completed, the water level
in the well was measured and recorded. Two (2) volumes of
standing water were then removed (bailed), the depth to
water measured and water level recovery in the well recorded
with respect to time, as previously outlined,

The bailing, timed recovery and air pressure blow down steps

were repeated until it was determined that either an

improved recovery rate had been established and the recovery

rate was not further improved by additional bailing and blow

down or that the initial recovery rate was the maximum rate

achievable because it was not improved by the bailing and
blow down process.



I1I. SAMPLE COLLECTION

On May S5, 1988, HES provided persconnel to collect: ground
water samples from three (3) downgradient wells no. 2, 3,
and 4, and one {l) upgradient well no. 1; one (1) sediment
composite and one (1) surface water composite from the NPDES
discharge point ditch; and two (2) soil composites, the
first from below the landfill on the south side, and the
second from below the 1landfill on the north side. All
sampling locations at the International Harvester Landfill
Site are shown in Figure 1.

Present on site during sample collection were:

Marolyn Howe - Chemical Engineer with HES
Jeff Bennett - Environmental Scientist with HES
Bobby G. King - Environmental Specialist, State

of Tennessee

Weather conditions were clear, sunny and 16°C (61°F).

A - Ground Water Monitoring Wells

Each of the four (4) two (2) inch ID ground water monitoring
wells had a protective, metal, outer well casing with a
pad-locked lid. HES found all 1ids locked, Before sampling,
the well depth and the depth to the surface of the ground
water was measured in each well and the volume of the
standing water calculated. A record of these measurements is
shown in Table I.

A Well Wizard stainless steel portable positive gas
displacement bladder pump, Model ST110P, with a Teflon
bladder, Teflon tubing and a stainless steel intake screen
was used to evacuate one (1) volume of standing water and
three (3) volumes of recharge water from upgradient well.
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TABLE I

MONITORING WELL
MEASUREMENTS

1 2 3
Total Depth of Well (Ft.) 41.8 24.7 24.7 24.8
Depth from MP* to Top of
. Water Column (Ft.) 28.0 16.4 16.3 14.1
Height of Water Column
(Ft.) 13.8 8.3 8.4 10.7

*MP = Measuring Point, an area (point) at the top of each PVC
well casing used as a reference point for measurements.



Breathing grade air was used to inflate the pump bladder
facilitating sample collection.

Ground water was filtered wusing a 0.45 micron filter
attached to the discharge tube of the ST1100P pump and

pumped into precleaned glass sample containers with Teflon
lined 1lids.

A Teflon bailer was used to evacuate one (1) volume of
standing water and three (3) volumes of recharge water from
the downgradient wells no., 2, 3, and 4. The bailer was used
instead _ of the pump because these wells had a slower
recharge rate, Ground water from wells no. 2, 3, and 4 were
filtered through a 0.45 micro%{ilter at the laboratory.

All ground water samples were stored on ice (<49)
immediately after collection (in the field). Ground water
from well no. 1 to be analyzed for metals was pH adjusted
with nitric acid to_a_pH of <2. Ground water from wells no.

2, 3 and 4 wa& filtered_then preserved, with nitric acid to

a pH of less <2, at the laboratory. Z% C
u)bya

All sample container cleaning, preservation and analytical

procedures were performed in accordance with "Methods for

Chemical Analysis of Water and Wastes," EPA-600/4-79-020,

March, 1979, as referenced in the "Rules Governing Hazardous

Waste Management 1in Tennessee,(” See Table 1II for the
specific analytical method references for each parameter,

Established chain-of-custody sample handling protocols were
followed. A "Field Log Book" was kept, as required in the
chain-of-custody protocol, Pertinent data concefning the
site 1in general, weather conditions and data collected
during the sampling event were recorded. This log is updated
during each quarter's sampling event,

6
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TABLE I1I
ANALYTICAL METHODS

SOIL/SEDIMENT
WATER SAMPLES SAMPLES
PARAMETER - METHOD REFERENCE METHOD REFERENCES
Chromium 302D*, 303A* 302D%, 303A*
Lead 302D*, 303A* 302D*, 303A
PCB - 3550, 8080**

*Standard Methods for the Bxamination of Water and Wastewater,
I6th Editlon, Amerlcan Public Health Associatlon, inc., New
York, New York, 198S5.

**Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, (SW-846), Third Edition, U. S. Environmental Pro-
tection Agency, 1986.




Environmental Testing and Consulting, Inc. (ETC), received
samples from all four (4) wells, ETC 1s a laboratory
certified by the State of Tennessee {Certificate No. 00210),
Samples were cdelivered to er& via courier cn May 6, 1988. )

All samples arrived at the laboratory with seals intact.



B - NPDES Discharge Point

Samples were <collected at the NPDES discharge sampling
point, below the discharge of storm water, located in the
northwest area of Parcel 4 (see Figure 1). A water and then

a sediment composite were collected from this discharge
pecint, ’

HES personnel collected grab samples of water from two (2)
locations along the south bank in the vicinity of the NPDES
discharge point. Water was scooped from each location via a
clean glass sampling jar then added to a second jar to form
the composite. Equal porticns of water from each grab sample
were poured into the composite accumulation jar; when all
grabs were deposited into the accumulation jar the sample
was pH adjusted to pH <2 with nitric acid, then covered with
a Teflon lined 1lid.

Four (4) sediment grab samples were collected in the same
general area as the water grabs. Sediment grabs were scooped
from the rocky stream bed by raking a sampler, comprised of
a small stainless steel beaker attached to a stainless steel
pole, across each area then pouring each scoop raked into a
glass sampling jar. The sediment accumulated in the jar was
then stirred with a stainless steel spatyla to form a

uniform composite. The jar was then covered with a Teflon
lined 1lia4.

Both composite samples were sealed by placing a
chain-of-custody seal across each jar 1id and down the sides
of the jar. The samples were then stored on ice (<4°C) along
with the ground water samples. Both samples were delivered

along with the monitoring well samples, to ETC, via courier,
on May 6, 1988.

10




C - Soil Ccmposites

Two (2) soil composite samples were collected
landfill site, one (1)

at the
north and the second south of the

NPDES (and storm water) discharge point, below the west face
of the landfill.

All areas sampled are shown in Fiqure I. A description of

the soil areas sampled is provided in Table III.

The north and south soil composites were each formed by

mixing grabs collected with a stainless steel core sampler.

Two {2) 6" ¥ 1" solid cores were collected from each of the
two (2) areas north of the NPDES discharge point

deposited into a Pyrex glass tray.

and
All soil was then mixed
with a stainless steel spoon to form as uniform a composite
as possible., A sample jar was filled with soil from this
composite, covered with a Teflon lined lid then sealed with

a chain-of-custody seal by HES personnel. The south soil

composite was formed in the same manner from cores collected
in two (2) a.z2as south of the NPDES discharge point.

Both soil composites were stored on ice (<4°c) along with

the water and sediment samples and delivered to ETC,
courier on May 6, 1988,

via

11



TABLE III
LOCATION OF SOIL COMPOSITES COLLECTED

COMPOSITES LOCATIONS SAMPLED

South Composite:

Grab S1 20 feet due west of well %2
Grab S§2 20 feet due west of well #3

North Composite:

Grab N1 3 feet due west of well #4
Grab N2 60 feet due south of well $4

12



IV, DISCUSSION OF DATA

As stipulated in the International Harvester Closurs Plan,
all water, soil and sediment samples were analyzed for
chromium and lead content. The soil and sediment samples
were also analyzed for PCB content.

A summary of all second quarter, second year laboratory data
is presented in Table IV, the actual laboratory report is

included in the Appendix of this report. A discussion of
current data follows:

-

GROUND WATER

* Chromium levels in downgradient ground water
from wells 2-4 are slightly higher than the
levels measured in ground water from the same

wells during the first year,.

The chromium level in upgradient ground water
is above downgradient levels; it is comparable
with historical data.

Lead was not found in any of the ground water
samples collected at the site; this is also
comparable with historical data.

SURFPACE WATER

* Chromium and lead were not detected in the CZW“L}Mgzz

surface water composite collected this quarter; UD /
this is consistent with past data.

13 ¢ ,lpm’ vrﬁfyw} l
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TABLE IV ;
SUMMARY OF DATA éV g@ﬁ/ /ﬂ t
‘Ya X}

GROUND WATER

MONITORING WELLS UNITS CHROMIU LEAD PCB
$1 mg/1 0.63 <0.05 -
#2 mg/1 0.04 <0.05% -
3 mg/1l 0.06 <0.05 -
4 mg/1 0.11 <0.05 -

NPDES DISCHARGE-POINTS

surface Water Comp. ng/1 <0.02 <0.05 -
Sediment Comp. mg/Kg 10.3 12.2 <0.25
SOILS

North Landfill Comp.* mg/Kg 16. 4 24.2 <0.25

Scuth Landfill Comp.* . mg/Kg 16.2 25.3 <0.25

BACKGROUND COMP, 4/9/87 mg/Kg 6.9 44.7 <0.25
PUBLISHED AVERAGE (1) (2) (3)
BACKGROUND LEVELS mg/Kg 100 302 * & <1

REFERENCES:

(1)

Allaway, W.H., 1968. Agronomic controls over the environmental cycling
of trace elements. Adv. Agron. 20: 235-274.

(Z)Fxnal Report of Soil Sampling and Analysis for the North Hollywood Dump

Health Effects Study, Hess Environmental Services, Inc., May 30, 1986.

t3)Richardscm, B.J. and Waid, J.S. (1982). Polychlorinated Biphenyls (PCB):
An Australian viewpoint on a global problem. Search 13, 17.

*Dry Weight Basis.
**Range 40.7 to 2002 mg/Kg.
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SEDIMENT

SOIL

Current chromium and lead levels are lower than///

levels previously observed in site sediment.TNo
PCBs were found in the sediment; historikal

data ranges from 5.1 mg/kg {ppm) to none
detected (<0.25 mg/kg).

Current soil chromium, lead and PCB data from
the landfill composite collected south of the
NPDES discharge point is generally comparable
with data from previous quarters,

Current soil chromium,. lead and PCB data from
the landfill collected north of the NPDES
discharge point composite is generally lower
than data from previous quarters,

15
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V. CONCLUSIONS AND RECCMMENDATIONS

The following conclusions can be drawn from data obtained
during the second quarter, second vyear, post closure,
monitoring at the International Harvester landfill site:

‘/ -
* Because metals found in downgradient qround  [ -
J d L AN
water are at or below levels found in 7d6}%L ’

upgradient ground water and no metals have been

found in surface water, the landfill can not be /1’Z§i&ur4

said to have impacted ground water or surface Cﬂ”
Wwater in its vicinity,

* ©Second quarter, second year data is somewhat /uyaﬂﬁ ~

different from previous data.

* Downgradient ground water contained

these wells during the first year of
monitoring. This should not be of concern
however, because downgradient levels are very

1? low and are well below the chromium level found
7\ in upgradient ground water.

* Metals in the sediment composite and soil from d%/

\1(0 the north landfill composite were below first 'Cul
(Q%Cﬂszg 7 year levels. These data variations probably f
L

reflect a combination of the ranges present in /&/Qﬁf

soil and sediments at the site and normal

levels dv
of chromium. No chromium had been detected in

L
variations in laboratory data. 9 ”“)

* All other current data is comparable with first 1¢y /&ﬁ
year data. /

No action beyond reporting the data contained in this repcrt
to the Tennessee Department of Health and Environment,

16
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EXECUTIVE SUMMARY

Second quarter, third year ground water, surface water,
sediment and soil samples were collected and analyzed in
compliance with post closure monitoring requlrements
delineated in International Harvester's Landfill Closure
Plan, as enforced by the State of Tennessee.

Ground water samples were collected from the four (4)
. monitoring wells on site, which include one (1) upgradient’
well (No. 1) and three (3) downgradient wells (Nos. 2, 3 and
4). All ground water samples were analyzed for chromium and
lead content.

Chromium was detected in the ground water sample collected
from upgradient Well No. 1, southwest of the landfill. No
metals were found in ground water samples collected from the
downgradient wells. It would probably be advisable to survey
the Measuring Point (MP) on the casing of each well with
respect to Mean Sea Level (MSL) to varify that well No. 1 is
currently an upgradient well.

Surface water and sediment composite samples were collected
from the National Pollutant Discharge Elimination System
(NPDES) discharge point. No metals were detected in the
surface water composite, which 1is consistent with data from
previous sampling events; sediment data is addressed below.

Soil composite samples were collected from two (2) areas at
the base of the landfill. All sediment and soil samples were
analyzed for chromium, lead and Polychlorinated Biphenyls
(PCBs) content.

Metals and PCBs were found in all soil and sediment
composites, but the levels of these constituents were
comparable with those previously found at this site, and were
below published background levels for soils.

A summary of all analytical data is presented in Table IV.
A copy of this report should be submitted to the State. No

further action is required until fourth guarter, when
monitoring will again be required.



I. INTRODUCTION

The State of Tennessee, Department of Health and Environment,
Division of Superfund (the State), enforces the International
Harvester (IH) Landfill <Closure Plan. To comply with post
closure monitoring requirements delineated in that plan (and

modified as noted below), Hess Environmental Services, Inc.
(HES) collected ground water samples from Monitoring Wells
Nos. 1 -4, water and sediment samples from the NPDES

discharge point and soil samples from two (2) areas at the
base of the landfill.

The Closure Plan, referenced above, has been modified,
monitoring is now required on  a semi-annual basis, a
reduction from the quarterly monitoring originally required.

All samples were analyzed for chromium and lead content. The
soil samples collected below the 1landfill and the sediment
samples collected from the NPDES discharge point were also
analyzed for PCB content.

This report addresses sampling, testing and chain-of-custody
protocols followed to fulfill the first semi-annual, third
year, post closure monitoring requirements.



II. SAMPLE COLLECTION
On May 11, 1989, Hess provided a team to collect:

* Ground water samples from three (3) downhgradient
wells (Nos. 2, 3 and 4) and one (1) upgradient
well (No. 1),

* One (1) surface water composite and one (1)
sediment composite from the NPDES discharge
point ditch, and

* Two (2) scil composites: the first from below
the landfill on the north side o¢f the NPDES
discharge point, and the second from below the
landfill on the south side of the NPDES
discharge point.

All sampling locations at the IH Landfill Site, Parcel 4, are
shown in Figure I.

Present at the IH site during sample collection were: Mr.
Jeff Bennett, a HES Environmental Scientist, Mr. John
Stedman Jr., a HES Environmental Engineer, and Mr. Jordan
English, a representative from the State of Tennessee,
Division of Superfund.

During this sampling event the weather was mild and sunny;
the temperature was 65 degrees F.

A. Ground Water Monitoring Wells

Each of the four (4), two (2) inch ID ground water monitoring
wells had a protective, metal, outer well casing with a pad-
locked lid. HES personnel found all the lids locked. Before
sampling, the well depth and the depth to the surface of the
ground water was measured in each well and the volume of
standing water calculated. These measurements are shown in
Table 1. A Teflon bailer was used to evacuate one (1) volume
of standing water and three (3) volumes of recharge water
from well Nos. 1 - 4. This is in accordance with the
protocol described in the Environmental Protection Agency's
(EPA), Resource Conservation and Recovery Act (RCRA), Ground

Water Monitoring Technical Enforcement Guidance Document.

The ground water samples were stored in jars, on ice (<4°C)
for preservation, immediately after collection. Ground water
samples collected for chromlum and lead analyses were
filtered at the laboratory. After filtering, the samples were
preserved with nitric acid to a pH of less than (<) 2.



All sample container cleaning, sample preservation and
analyses were performed in accordance with '"Methods for
Chemical Analysis of Water and Wastes," EPA-600/4-79-020,
March, 1979, as referenced in the "Rules Governing Hazardous
Waste Management in Tennessee". See Table II for the
specific analytical method employed for each parameter.

Established chain-of-custody sample handling protocols were
followed. A "Field Log Book" was kept, as required in the
chain-of-custody protocol, to record general site and weather
data, as well as data collected during each sampling event.
This log will be updated during each future sampling event.

All of the samples were shipped, via reliable courier on May
12, 1889, to Environmental Testing and Consulting, 1Inc.
(ETC), a laboratory certified by the State (Certification
00210). ETC received all of the sample jars with their seals
intact.



TABLE I
MONITORING WELL MEABUREMENTS

WELL NUMBER

PARAMETER 1 2 3 4
Total Depth of Well 41.80 24.75 24.75 25.55
Depth from MP to top of
water column 25.40 11.70 11.93 12.40
Height of water
column 16.40 13.05 12.82 13.15
Notes:- MP = Measuring Point, an area (point) at the top of

each PVC well casing used as a reference point for
measurements.

All measurements are in feet.



TABLE II
ANALYTICAL METHODS

WATER SAMPLES SEDIM%S'%LQAMPLES
PARAMETER METHOD REFERENCE METHOD REFERENCE
Chromium 302D*, 303Ax* 302D*, 30Q3A*
Lead 302D*%, 303A%* 302D*%, 303A%*
PCBs - 3540%%, B8080%%

*Standard Methods for the Examination of Water and Wastewater,

16th Edition, American Public Health Association, Inc., New
York, New York, 1985.

**xTeg ethods valuating Solid Waste, Physic emistr
Methods, SW-84s6, Second ' Edition, Revised, 1985, U.Ss.
Environmental Protection Agency.
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B. NPDES Discharge Point

Samples were collected at the NPDES discharge sampl@ng point,
located at the foot of the landfill, an earthen ditch which
channels storm water runoff. This ditch is 1located in the
northwest area of Parcel 4 (see Figure 1I). Water and
sediment composites were «collected in the vicinity of this
discharge point.

HES personnel collected grab samples of water from two (2)
locations along the south bank of the ditch, near the NPDES
discharge point. Water was scooped from each location via a
clean glass sampling jar, then added to a second jar to form
the composite. Equal portions of water from each grab sample
were poured into the composite accumulation jar. When all
grabs were deposited into the accumulation jar, the sample
was gently mixed; the sample pH was then adjusted to less
than 2 with nitric acid. Each sample jar was covered with a
Teflon-lined 1lid.

Eight (8) sediment grabs were collected in the same areas as
the water grabs. Sediment grabs were scooped from the rocky
earthen stream bed by raking a sampler, comprised of a small
stainless steel beaker attached to a stalnless steel pole,
across each area. The grab sediment samples were then
deposited in a clean stainless steel tray and stirred with a
stainless steel spatula to form as uniform a composite as
possible. The composite was placed 1in a clean glass jar
covered with a Teflon-lined 1lid.

Both composite samples were handled via chain-of-custody
handling protocols.



C. B8o0il Compositas

Two (2) soill composites were collected at the landfill site,
one (1) north and one (1) south of the NPDES discharge point;
below the west face of the landfill.

The north soil composite was formed by <collecting two (2)
soil cores from each of five (5) locations and depositing
them in a re-cleaned Pyrex glass mixing tray. The soil was
then mixed 1n the tray with a stainless steel spatula to form
as uniform as possible a composite and placed in a sample
jar. The jar housing the composite was then covered with a
Teflon-lined lid and handled via chain-of-custody protocols.
The south soil composite was formed and handled in the same
mannor as the north composite (as described above).



TABLE III
SOIL COMPOBSITE SAMPLING BITES

COMPOSITE SAMPLING SITE

South Composite:

Grab S1 . 15 feet due west and 30 feet
due north of Well No. 2

Grab S2 15 feet due west and 15 feet
due north of Well No. 2

Grab S3 15 feet due west of Well No.
2

Grab S4 15 feet due west and 30 feet
: due south of Well No. 2

Grab S5 15 feet due west and 15 feet
due south of Well No. 2

North composite:

Grab N1 15 feet due west and 30 feet
due north of Well No. 3

Grab N2 15 feet due west and 15 feet
due north of Well No. 3

Grab N3 15 feet due west of Well No.
3

Grab N4 15 feet due west and 15 feet

due south of Well No. 3

Grab N5 15 feet due west and 30 feet
due south of Well No. 3



D. All Samples

The four (4) ground water, one (1) surface water, one (1)
sediment and two (2) soil samples were each sealed by placing
a chain-of-custody seal across the jar 1id and down the sides
of the jar. The samples were then promptly stored on ice
(<49C) .  All eight (8) samples were delivered to ETC, via
reliable courier, on May 12, 1989,

10



III. DISCUSB8ION OF DATA

As stipulated in the International Harvester Closure Plan,
all water, sediment and soil samples were analyzed for
chromium and lead content. The sediment and soil samples were
also analyzed for PCB content.

All soil sample data is reported on a dry weight basis, in
milligrams per kilogram ((mg/kg) or parts per million (ppm)).

A summary of all semi-annual (second quarter), third vear,
laboratory data is presented in Table IV; the actual

laboratory report is in the Appendix of this report.

Chromium was detected in ground water from Well No. 1, the
upgradient well. Ground water samples obtained from down-
gradient well Nos. 2 - 4 contained no detectable levels of
chromium. The 2.60 ppm chromium found in ground water
collected from the upgradient well was slightly lower than
the 3.24 ppm level detected in ground water that location
during the previous sampling event. No lead was detected in
ground water from any of the wells sampled.

No metals were detected in the surface water composite, which
is comparable with data from previous sampling events
conducted at this site.

Lead, Chromium, and PCBs were detected 1in the soil and
sediment composites, but were below the average background
level found in soils. These background levels can be found in
Table IV.

11



TABLE IV
SUMMARY OF DATA

GROUND WATER

MONITORING WELLS  UNITS CHROMIUM LEAD PCBs
No. 1 mg/1 2.60 <0.05 -
No. 2 mng/1l <0.02 <0.05 -
No. 3 mg/1 <0.02 <0.05 -
No. 4 mg/1 <0.02 <0.05 -

NPDES Discharge Pt.

Surface Water Comp. mg/1l <0.02 <0.05 -
Sediment Comp. mg/Kg* 31.4 169 0.49
Scoils

N. Landfill Comp. mg/Kg "14.8 17.8 0.12
S. Landfill Comp. ng/Xg 20.9 20.7 0.13
Average

Background Levels

Soil

mg/Kg 100(1) 313(2)** 1(3)

*Millograms per kilogram = mg/kg (Dry Weight Basis).

References

(1)

(2)

(3)

Allaway, W.H. 1968. Agronomic controls over the
environmental cycling of trace elements. Adv. Agron. 20:
235-274.

Final Report of Soil Sampling and Analysis for the North
Hollywood Dump Health Effects Study, Hess Environmental
Services, Inc., May 30, 1986.

Range 40.7 to 2002 mg/Kg.
Richardson, B.J. and Waid, J.S. (1982). Polychlorinated

biphenyls (PCBs): An Australian Viewpoint on a Global
Problem. Search 13, 17.
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IV. <CONCLUSBIONS

* Ground water samples collected from downgradient
wells contained no significant levels of metals.

* Significant levels of chromium (consistent with
previous results) were found in ground water
collected form the upgradient well (Monitoring
Well No. 1).

* Site surface water does not contain detectable
levels of chromium or lead.

* Site soil and sediment composites do not contain
contaminants of interest above published
background levels.

Although the chromium concentration has decreased since the
last sampling event, careful attention should continue to be
given to the chromium levels detected in Monitoring Well No.
1 during future sampling events. If the level of chromium
continues to remain relatively high it may be necessary to
conduct a study of ground water near the upgradient well to
determine the source of chromium in this area.

It would probably be advisable to survey the Measuring Point
(MP) marked on the casing of each well with respect to Mean
Sea Level (MSL), to varify that ground water moniltoring well
No. 1 is currently an upgradient well.

Aside from reporting the data contained in this report, no

further action is required until the second semi-annual,
third year monitoring is required.
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RECEIVED M
AY 2
| 5 1989
‘%-l-_l—b ENVIRONNENTAL TESTING & CONSULTING INC.
, 2924 WALNUT GAOVE RD o MEMPHIS, TENN 38111 o PRONE (57 3272752

May 24, 1989

Ms. Connie Hess, President
Hess Environmental Services
6890 Hillshire Dr., Suite 13
Memphis, Tenn. 38133

REF: ANALYTICAL TESTING
SAMPLE (S) DATE: 5/11/89
SITE 181
WATER, SOIL, SEDIMENT

Dear Ms. Hess:

The above referenced sample has been analyzed per your instructions.
The tests were performed in our laboratory (#00210) in accordance
with Standard Methods, 16th Edition, and the results are shown below.
Testing results using SW-846, Method 8080, 3550 (PCB) are shown on the
attached Organic Analysis Data Sheet.

Lead Chromium

Standard Methods Page { 157 157
By JF JF
Date 5/16 5/16
Sample ID:Water Results mg/l
181MW1 <0.05 2.60
181MW2 - <0.05 <0.02
181MW3 _ <0.05 <0.02
181MW4 <0.05 <0.02
181IMWS <0.05 <0.02
181SW-1 <0.05 <0.02

Soil Results ppm PCB
181sSW-2 169 31.4 See
1818S-1¢C 17.8 14.8 Attached
181S8S-2C ' 20.7 20.9 Results

If you have any questions please call me.
Very truly yours,

A
Micﬁzzgy

J. Cimbalo
President

MY e~
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ORGAMNIC ANALYSIS DATA SHEET RECE[VED MAY 2 5 1883

FCBs
SAMFLE NAME : _HESS L o FROJECT # :
INSTRUMENT ID 1 _VZ7a0

SAMFLE ID(S) : _SITE 181 AMALYST : LE
SAMFLE DATE : _05/11/89
DATE ARRIVED : _0S/12/89 FILE NAME : _0S12-001.DCC_
MATRIX : _SOIL/SEDIMENT SAMFLE # : _0512-001
DATE EXTRACTED/FREFARED T _0S/15/89_ METHOD (SW-846&6) : _8oguo
DATE ANALYZED : _0S/18/89_ I550

SAMPLE RESULTS MEYHOD DETECTION
SAMFLE ID UNITS: ( mg/kqg) LIMIT:( mg/kg )
1 Ssw-2 0.49 .03
2 8s-1iC 0.12 0.05
3 88-2C _ 013 , Q.05

BDL - BELOW D CTION LIMIT
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EXECUTIVE SUMMARY

Second quarter, sixth year ground water, surface water, sedimznt
and soil samples were collected and analyzed in compliance with
post closure monitorirg reguirements delineated in Internaticnal
Harvester’s Landfill Closure Plan, as enforced by the State ot
Tennessee.

Ground water surface elevations were measured and samples were
collected from the four (4) monitoring wells on site. All grcund
water samples were analyzed for chromium and lead content.

Chromium was detected in the ground water sample collected from
Monitoring Well No. 1, southeast of the landfill. No lead was
found in ground water from monitoring Well Nc. 1 and no chromium or
lead were found in ground water samples collected from Monitoring
well Nos. 2 through 4. All current ground water data is consistent
with historical data for this site.

Surface water and sediment composite samples were collected from
the National Pollutant Discharge Elimination System (NPDES)
discharge point on-site. No metals were detected in the surface
water composite, which is consistent with data from previous
sampling events; sediment data is addressed below.

Soil composite samples were collected from two (2) areas at the
base of the landfill; cone (1) north of the NPDES discharge point
and west of the landfill and the second south of the NPDES
discharge point and west of the landfill.

All sediment and soil samples were analyzed for chromium, lead and
Polychlorinated Biphenyls (PCBs) content.

Lead and chromium (metals) were found in all soil and sediment
composites. PCB's were found in the southern composite and the
sediment composite but were not detected in the northern composite.

The levels of PCB’s, lead and chromium in all soil composites were
consistent with historical data.

A copy of current data is summarized in Table IV of this report.

A copy of this report should be submitted to the State. No further
action should be required until seccond quarter, seventh year, when
monitoring will again be required.



INTRODUCTION

The State of Tennessee, Department of Health and Envircnment,
Division of Superfund (the State), enforces the Interrnational
Harvester (IH) Landfill Closure Plan. To comply with post
closure monitoring requirements delineated in that plan (and
modified as noted below), Pickering Environmental Consultants,
Inc. collected ground water samples from Monitoring Well Nos.
1 through 4, water and sediment samples from the NPDES
discharge point and soil samples from two (2) areas at the
base of the landfill.

September 12, 1989, the Pickering Firm surveyed the measuring
points on each monitoring well with respect to Mean Sea Level
(MSL). Ground water surface elevations were calculated based
on this data.

The Closure Plan, referenced above, has been modified so that
monitoring is now required on an annual basis, a reduction
from the quarterly and then semi-annual monitoring required
previously.

All samples were analyzed for chromium and lead content. The
soil samples collected below the landfill and the sediment
samples collected from the NPDES discharge point were also
analyzed for PCB content.

this report addresses sampling, testing and Chain-of-Custody
protocols followed to fulfill post <closure monitoring
regquirements.



II.

SAMPLE COLLECTION

On November 19, 18562, Pickering Environmental representatives
collected:

*

Ground water samples from Mcnitoring Weil Nos. 1, 2, 3,
and 4;

One (1) surface water composite and one (1) sediment
composite from the NPDES discharge point ditch; and,

Two (2) soil composites; the first from below the
landfill on the north side of the NPDES discharge point;
and the second from below the landfill on the south side
of the NPDES discharge point.

All sampling locations at the IH Landfill Site, Parcel 4, are
shown in Figure I.

During this sampling event the weather was sunny and mild; the
temperature was about 70 degrees F.

A.

Ground Water Monitoring Wells

Each of the four (4), 2-inch ID ground water monitoring
wells had a protective, metal, outer well casing with a
pad-locked 1lid. PECI personnel found all the 1lids
locked. Before sampling, the well depth and the depth to
the surface of ground water was measured with respect to
the Measuring Point (MP), in each well and the volume of
standing water calculated (see Table I for these
measurements) .

A new disposable Teflon bailer was used to evacuate one
(1) volume of standing water and three (3) volumes of
recharge water from each of the Monitoring Well Nos. 1 -
4. This is in accordance with the protocol described in
the Envirconmental Protection Agency’s (EPA), Resource
Conservation and Recovery Act (RCRA), Ground Water

Monitoring Technical Enforcement Guideline Document.

The ground water samples were placed in precleaned, glass
jars, and stored on 1ice (<4C) for preservation,
immediately after collection. Ground water samples were
preserved with nitric acid to a pH of less than (<) 2.

All sample container cleaning, sample preservation and
analyses were performed in accordance with "Methods for
Chemical Analysis of Water and Wastes, " EPA-600/4-79-020,
March, 1979, as referenced in the "Rules Governing
Hazardous Waste Management in Tennessee" (see Table II
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for the specific analytical method employed for each
parameter) .

Established Chain-of-Custody sample handling protocols
were fcllowed. A "Field Log Book" was kept, as reguired
in the Chain-of-Custody protocol, to record general site
and weather data, as well as data collected during each
sampling event. This log will be updated during each
future sampling event.

Aall of the samples were delivered by PECI personnel on

November 19, 1992, to Environmental Testing and
Consulting, Inc. (ETC), a laboratory certified by the
State (Certification No. 02027). ETC received all of the

sample jars with the seals intact.
NPDES Discharge Point

Samples were collected at the NPDES discharge sampling
point, located at the foot of the landfill, an earthen,
rock 1laden, ditch which channels storm water runoff.
This ditch is located in the northwest area of Parcel 4
(see Figure I). Water and sediment composites were
collected in the vicinity of this discharge point.

PECI personnel collected grab samples of water from two
(2) locations along the south bank of the ditch, near the
NPDES discharge point. Water was scooped from each
location via a clean glass sampling jar, then added to a
second jar to form the composite. Equal portions of
water from each grab sample were poured into the
composite accumulation jar.  When all grabs were
deposited into the accumulation jar, the sample was
gently mixed. The sample jar was covered with a Teflon-
lined 1id and handled via the same protocols for ground
water.

Eight (8) sediment grabs were collected in the same

general area as the water grabs, Sediment grabs were ,
scooped from the rocky earthen stream bed by a stainless fﬂk
steel spoon. The grab sediment samples were then &““

deposited in a clean Pyrex glass tray and stirred with a " oV

stainless steel spoon to form as uniform a composite as ,{}“y
possible. The composite was placed in a clean glass jar ¢ _W°
covered with a Teflon-lined 1lid. v

o
Both composite samples were handled via Chain-of-Custody R
handling protocols. D&
X

-
-

o A



Soil Composites

Two (2) soil composites were collected at the landfil:
site, cne (1) north and one (1) south cf the NPDES
discharge point; below the west face of the landfill.

The north soil composite was formed by collecting cne {1)

soil core from each of nine (9) locations and depositing
them in a precleaned Pyrex glass mixing tray. The soil .
was then mixed in the tray with a stainless steel spoon
to form as uniform as possible a composite and placed in
a sample jar. The jar housing the composite was then
covered with a Teflon-lined 1id and handled via Chain-of-

Custody protocols. The south soil composite was formed
by collecting one (1) soil core from each of ten (10)

locations; the cores were handled in the same manner as

the north compesite, (described above): see Tables III-2a
and III-B for the locations sampled.

Sample Handling

The four (4) ground water, one (1) surface water, one (1)
sediment and two (2) soil samples were each sealed by
placing a Chain-of-Custody seal across the jar lid and
down the sides of the jar. The samples were then
promptly stored on ice (<4C). all eight (8) samples were
delivered to ETC, via PECI personnel, on Nocvember 19,
1992, for analysis.



III.

DISCUSSION OF DATA

As stipulated in the International Harvester Clcsure Plan, all
water, sediment and soil sampies were analyzed for chromium
and lead ccntent. The sediment and soil samples were alsc
analyzed for PCR ccntent.

All soil sample data is reported on a dry weight Pkasis, in
milligrams per kilogram ((mg/kg) or parts per million (ppm}).

A summary of all second quarter, sixth year, analytical data
is presented in Table IV; a copy of the actual laboratory
report is in the Appendix of this report.

Chromium was detected in ground water from Monitoring Well No.
1. The 0.19 ppm chromium level currently present in ground
water from this well is consistent with recent sampling events

{(see Table V for a summary of historical data). Ground water
samples obtained from Monitoring Well Nos. 2 through 4
contained no detectable levels of chromium. No lead was

detected in ground water from any o©of the wells sampled,
Current ground water data is comparable with historical data.

Nc metals were detected in the surface water composite, which
is comparable with data from previous sampling events
conducted at this site.

Lead and chromium were detected in all sediment and soil
composites. PCB’s were detected in the sediment composite and
the southern soil composite.

Lead, chromium, and PCB’s found in the sediment and both the
north and south soil composites were all consistent with
historical data. (See Table V for a summary of historical
data.)



IV.

CONCLUSIONS

*

Greund water samples collected frcem Monitoring wWell los.

(R

2 through 4 contained no significant levels of metzls.

Chromium was found in ground water collected
Monitoring Well No. 1, however this level is consis
with historical data.

Site surface water does not contain detectable levels cf
chromium or lead, which is consistent with historical
data.

Site so0il and sediment composites do not contain
contaminants o©of interest above published background
levels and are comparable with historical levels.

Aside from reporting the data contained in this report, no
further action should be required until the second quarter,
seventh year monitoring is required.
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TABLES



TABLE I
GROUND WATER SURFACE ELEVATION MEASUREMENTS

WELL NUMBER

PARAMETER 1 2 3 4
Total Depth of Well 41.75 24 .69 24.72 25.82
Depth from MP to top of
Water column 31.48 21.66 21.26 21.77
Height of water column 10.27 3.03 3.46 3.73
Measuring Point Elevations* 210.29 207.95 207.82 207.77

*Surveyed on September 12, 1989, by the Pickering Firm.

Notes: MP = Measuring Point, an area (point) at the top of each
PVC well <casing used as a reference point for
measurements.

All measurements are in feet.

All elevations are in relation to Mean Sea Level.



TABLE II
ANALYTICAL METHODS

SCIL/
WATER SAMPLES SEDIMENT SAMPLES
FARAMETERS METHOD REFERENCE METHCD REFERENCE
Chromium 3111 - B* 7190~
Lead 3111 - B=* 7420%
PCBs - 355Q0%*, BQBRQ**
* Standard Methods for the Examination of Water and Wastewater,

17th Edition, American Public Health Association, Inc., New
York, New York.

*ox Test Methods for Evaluating Solid Waste, Physical Chemistrv
Methods, SW-846, Second Edition, Revised, 1985, U.s.
Environmental Protection Agency.




COMPQOSITE

TABLE III-A

NORTH SOIL COMPOSITE SAMPLING SITES

SAMPLING SIT

t1

North Composite:

Grab
Grab

Grab

Grab
Grab

Grab
Grab
Grab

Grab

N1

N2

N3

N4

N5

N6

N7

N8

NS

15 feet west and 30 feet north of well
No. 4 '

15 feet west and 15 feet north of Well
No. 4

15 feet west of Well No. 4

15 feet west and 30 feet south of Well
No. 4

15 feet west and 15 feet south of Well
No. 4

Above the drainage pipe, along the rocks
surrounding the pipe, 15 feet west of the

~drainage pipe inlet

adjacent to the drainage pipe, along the
rocks surrounding the pipe, 15 feet NW of
Grab N6

Adjacent to the drainage pipe, along the
rocks surrounding the pipe, 15 feet NW of
Grab N7

Adjacent to the drainage pipe, along the
rocks surrounding the pipe, 15 feet NW of
Grab N8



COMPCSITE

TABLE

III-B

SOUTH SOIL COMPOSITE SAMPLING SITES

SEMPLING SITE

South Composite:

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

Grab

S1

S2

S7

S8

S9

S10

15

No.

15

No.

15

15

No.

15

No.

15

No.

15

No.

15
15

No.

15

No.

feet
2

feet
2

feet

feet
2

feet
2

feet
3

feet
3

feet

feet
3

féet
3

west and 30

west and 15

west of Well

west and 30

west and 15

west and 30

west and 15

west of Well

west and 15

west and 390

feet

feet

No.

feet

feet

feet

feet

No.

feet

feet

2

3

north

north

south

south

north

north

south

south

of

of

of

of

of

of

well

Well

wWell

Well

Well

Well

Well

Well



TABLE IV
SUMMARY OF SECOND QUARTER, SIXTH YEAR DATA

GROUND WATER

MONITORING WELLS UONITS CHROMIUM LEAD PCB’'S
No. 1 *mg/L 0.19 <0.05 -
No. 2 mg/L <0.02 <0.05 -
No. 3 mg/L <0.02 <0.05 -
No. 4 mg/L <0.02 <0.05 -

NPDES Discharge Pt.

Surface Water Comp. mg/L <0.02 <0.05 -

Sediment Comp. **mg/kg 17.3 30.3 0.08

Soils

N. Landfill Comp. mg/kg 13.2 18.5 0.02

S. Landfill Comp. mg/kg 11.6 20.8 0.10

Average

Background Levels

Soil

*mg/L
t*mg/
***Ra
Refer

(1)

(2)

(3)

mg/kg 100 *xx313(2) <1

milligrams per Liter
kg milligrams per kilcgram (Dry Weight Basis)
nge 40.7 to 2002 mg/kg

It

ences

Allaway, W.H. 1968. Agronomic controls over the environmental
cycling of trace elements. Adv. Agron. 20: 235-274.

Final Report of Scil Sampling and 2Analysis for the North
Hollywood Dump HBealth Effects Study, Hess Environmental
Services, Inc., May 30, 1986.

Richardson, B.J. and Wwaid, J.S. (1982). Polychlorinated
biphenyls (PCBs}): An Australian Viewpoint on a Global Problem.
Search 13, 17.
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SUPPLEMENTARY INFORMATION



] ENVIRONMENTAL TESTING & CONSULTING, INC.

22 Wainut Grove Road # Memphis, TN 38115 o (901) 3272750 & PAN (UG 427 0380
}“:II‘]“[!‘.’II 1'(,) 72

December 1, 1992

Mr. Ed Powell

Pickering Environmental Consultants, Inc.
1750 Madison Avenue, Suite 500

Menphis, TN 38104

REF: ANALYTICAL TESTING
SAMPLE DATE: 11/19/92
SITE ID: 5222
SAMPLE ID: SEE BELOW (AQUEOUS/SOIL)

Dear Mr. Powell:

The above referenced samples have been analyzed according to your
instructions. The tests were performed in our laboratory (#02027) in
accordance with Standard Methods, 17th Edition and The Solid Waste
Manual, SW-846. The results are shown below and on the attached Organic
Analysis Data Sheet.

Method Date

Test Besults (ppm) Number Analyzed By
. MWl Mw2 MwW3 MW4 SW1
Chromium 0.19 <0.02 <0.02 <0.02 <0.02 3111~-B 11/30/92 BB
Lead <0.05 <0.05 <0.05 <0.05 <0.05 3111-B 12/01/92 BB
Soil Results (ppm)
North South
Ccomposite Composite
Chromium 13.2 11.6 17.3 7190 11/30/92 BB
Lead 18.5 20.8 30.3 7420 12/01/92 BB
PCBs See Attached Sheet

Please call our office if you have any questions.

Sincerely,

Flan_dal 1l Z Thomas
Vice President

jw

Attachment

1119-048



ENVIRONMENTAL TESTING AND CONSULTING,

MEMPHIS, TN

INC.

CRGANIC ANALYSIS DATA SHEET

PCBs

CLTIENT NAME _PICKERING ENVIRONMENTAL

CONSULTANTS, INC.
SITE ID 5222
SAMPLE DATE _11/19/92
DATE ARRIVED _11/19/92
MATRIX _SOIL
DATE EXTRACTED/PREPARED : _11/20/92_
DATE ANALYZED : _11/20/92_

SAMPLE RESULTS

ETC # SAMPLE ID UNITS: (ppm)
#6 NORTH COMP ND
#7 SOUTH COMP 0.10
#8 SEDIMENT 0.08

PQL - PRACTICAL QUANTITATION LIMIT
ND - NONE DETECTED

P d Ty

LABORATORY MANAGER

PROJECT # -
ANALYST _cc
FILE NAME _1119-048.DOC_
SAMPLE # _1119-048
METHOD (SW-846) _8080
3580
PCB PQL
IDENTITY (ppm)
___NA _0.02_
_1248___ __0.02_
__1248__ __0.02_
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CONVERSION FACTORS AND DEFINITIONS

Factors for converting inch-pound units 1o metric units are shown to four significant digits:

Multiply inch-pound units By To obtain metric units
inch (in) 2.540 centimeter (cm)
foot (f1) 03048 meter (m)
mile (mi) 1.609 kilometer (ko)
square mile (miz) 2.590 square kilometer (kmz)
million gallons per day (Mgal/d) 0.04381 cubic meter per second (m’/s)

Sea level: In this report "sea Jevel” refers to the National Geodetic Vertical Datum of 1929
(NGVD of 1929)-a geodetic datum derived from a general adjustment of the first-order
level nets of botb the United States and Canada, formerly called Sea Leve) Datum of 1929.

Well-Numbering System: Wells are identified according to the numbering system used by be
U.S. Geological Survey (USGS) throughout Tennessee. The well number consists of three
parts: (1) an abbreviation of the name of the county in which the well is Jocated; (2) a letter
designating the USGS 7 */2-minute topographic quadrangle on which the well is plotted; 2nd
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are lettered from left to right, beginning in the southwest corner of the county. Inthisreport,
wells in Crittenden County, Ark,, and DeSoto County, Miss., are numbered using the prefixes
"Ar:" and "Ms:* for the preparation of illustrations. The suffixes (for example, "A-7") for tbe
wells in DeSoto County are the same as the well designations assigned by the USGS
Mississippl. S e
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HYDROGEOLOGY AND PRELIMINARY
ASSESSMENT OF THE POTENTIAL
FOR CONTAMINATION OF THE
MEMPHIS AQUIFER IN THE MEMPHIS
AREA, TENNESSEE

By William S. Parks

ABSTRACT

. Detailed maps of the thickness of the
Jackson-upper Claiborne confining unit and the
altitude of the water table in the alluviun and flu-
vial deposits provide much new information con-
cemning areas where downward leakage is or may be
occurring from the water-table aguifers 1o the Mem-
phis aguifer in the Memphis area. A detailed map
of the altitude of the potentiometric surface of the
Memphis aguifer and the locations of 44 sites where
contaminants have been detected in the water-table
oquifers indicate that many of these sites are located
in areas where the direction of ground-water flow in
the Memphis aguifer is toward municipal well
fields. Consequently, if contaminants enter the
Memphis aguifer, a hydraulic potential exsts for
their transport to those well fields. :

Recently (1986-88), volatile organic com-
pounds were detected in water from five municipal
wells screened in the Memphis aguifer~three in the
Allen well field of the Memphis Light, Gas and
Water Division at Memphis and two in the west well
field ot Collierville. Concentrations of seven vola-
tile organic compounds totaled about 11 micro-
gramsperliterin a sample from one wellin the Allen
well field at Memphis, and the concentration of one
compound was 25 micrograms per liter in a sample
from one well at Collierville. These are the first

-

reported occurrences of synthetic organic com-
pounds in the Memphis aguifer and prove that the
principal aquifer in the Memphis area is vulnerable
fo contamination.

INTRODUCTION

The City of Memphis presently (1989)
depends solely on the Memphis aquifer for its
water supply. Withdrawals from this aquifer in
the Memphis area for municipal, industrial, and
commercial uses were about 200 Mgal/d in 1988.
Historically, the Memphis aquifer was thought of
as an ideal artesian aquifer overlain by a thick,
impermeable clay layer that serves as an upper
confining unit and protects it from contamina-
tion from near-surface sources. Studies made
over the past few decades, however, indicate that
the confining unit locally is thin or absent or
contains sand “"windows" that could provide
“pathways" for contaminants 1o reach the Mem-
phis squifer (Criner and others, 1964; Bell and
Nyman, 1968; Parks and Lounsbury, 1976;
Graham and Parks, 1986).

Otber studies indicate that downward
Jeakage from the water-table aquifers to the
Memphis aquifer is widespread in tbe Memphis
area (Graham and Parks, 1986; J.V. Brabana a.nd

e SR




R.E. Broshears, USGS, written commun., 1987).
Areas particularly susceptible to leakage are

laces where the confining unit is thin or absent
and in the vicinity of the Memphis Light, Gas and
Water Division (MLGW) well fields where
leakage is accelerated as a result of pumping
stress in the Memphis aquifer (Grabam and

Parks, 1986).

Recently, volatile organic compounds were
detected in water from five municipal wells
pumping from the Memphis aquifer—three in
the MLGW Allen well field at Memphis (JH.
Webb, MLGW, oral commun., 1986-88) and two
in the west well field at Collierville (J.L. Ashner,
Tennessee Department of Health and Environ-
ment (TDHE), oral commun., 1986). These are
the first reported occurrences of synthetic or-
ganic compounds in the Memphis aquifer and
prove that the principal aquifer in the Memphis
area is vulnerable to contamination.

The concerns about the effectiveness of the
confining unit to protect the Memphis aquifer
prompted the City of Memphis, MLGW, and the
U.S. Geological Survey (USGS) in 1987 to in-
itiate a cooperative investigation of the potential
for contamination of the aquifer. This report
summarizes the findings of the investigation.

Purpose and Scope

Tbe objectives of this investigation were 1o:
(1) prepare detailed maps of the thickness of the
Jackson-upper Claiborne confining unit, the
water table in the alluvium and fluvial deposits,
and tbe potentiometric surface of the Memphis
aquifer; (2) identify potential sources of con-
tamination of the Mempbis aquifer; (3) update
koowledge of indications of dowpward Jeakage
from the water-table squifers to the Memphis
aquifer; and (4) make a preliminary assessment
of the potential for contamination of the Mem-
phis aquifer. :
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The investigation was limited 1o the Merz-
phis area, as defined in receny reports (zbou:
1,500 square miles), which includes all of Sheln-
County and parts of Fayette and Tipton Counties.
Tenn., DeSoto and Marshall Countjes, Miss, ard
Crittenden and Mississippi Counties, Arl.
(fig. 1). Empbasis was placed on Shelby Courny,
Tenn., where most of the municipal well felds
are Jocated (fig. 1).

Tasks included in the investigation were to:
(1) interpret and correlate geophysical logs
selected from a USGS file of more than $09 logs,
(2) measure water levels in about 140 wells ia the
water-table and Memphis aquifers, (3) search for
bistoric water levels in the USGS and State files
1o supplement data for the water-table aquifers,
(4) collect information from various regulztory
agencies relative o the Jocation and type of
potential sources of contarnination of the Mem-
phis aquifer, and (5) prepare interpretive Daps
and the final report.

Previous Investigations

Many previous reports include informztion
concerning the Jocal and regional aspects of the
aquifer systems in the Memphis area, and many
others contain water-level and water-quzlity
data. Consequently, this discussion of previous
ipvestigations is limited 10 primary sources of
information concerning the hydrology, geology,
water levels, and water quality of the principal
aquifers and associated environmental concerns.
This report and primary previous reports contain
lists of references 1bat provide additiona! infor-
mation sources. Extensive Jists of selected refer-
ences (although not all inclusive) are given in
reports by Graham and Parks (1986) 2nd
Brahana and others (1987).

The bydrology and general geology of the
principal aquifers are described in reports by
Safford (1890), Glenn (1906), Wells (1931,
1933), Kazmann (1944), Schoeider and Cushing
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8), Criner and Armstrong (1958), Plebuch
8321;, Criner and others (1964), I:Iyman (1965),
Bell and Nyman (1968), and Dalsin and Bettan-
dorff (1976). Parks (1973, 1975, 1977, 1978,
1979a, 1979b, 1987a) mapped and described the
surface and shallow subsurface geology of the
Memphis urban area

A series of potentiometric-surface maps
and grapbs showing historic water-Jeve] changes
and pumpage (1886-1975) from the Memphis
and Fort Pillow aquifers are included in a report
by Criner and Parks (1976). The potentiometric
surface of tbe Mempbis aquifer in August 1978
was given by Grabam (1979). Graham (1982)
updated pumpage and water-level information
for the Mempbis and Fort Pillow aquifers
through 1980 and included a map of the poten-
tiometric surface of the Memphis aquifer for
Septernber 1980. The altitude of the water table
in the alluvium and fluvial deposits and the
‘potentiometric surfaces of the Memphis and
Fort Pillow aquifers in the Memphis urban area
for the fall 1984 are included in a seport by

Graham and Parks (1986).

A two-dimensional digital computer flow
model of the Memphis aquifer was described by
Brahana (1982). Tbe application of this model
as a predictive tool 10 estimate aquifer response
to varjous hypothetical pumpage projections was
gescribed by Brahana and included in the USS.
Army Corps of Engineers, Memphis Metro-
politan Urban Water Resources Study (1981).
Brabana and Brosbears (USGS, written com-
mun., 1987) described tbe hydrologic framework
of the Memphis area and documented the devel-
opment of an integrated conceptual mode] of the
ground-water flow and testing of this conceptual
model through application of a multilayer finite-
difference fow model.

Information concerning quality of water in
the principal aquifers in the Memphis asea is in
reports by Wells (1933), Schneider and Cushing
(1948), Lanphere (1955), Criner and Armstrong
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(1958), Plebuch (1961), Criner and others
(1964), Bell and Nyman (1968), and Dalsin ang
Bettandorff (1976). Graham (1982) summarizeg
the quality of water in the principal aquifers ang
discussed the potential for contamination of 1ke
aquifers. A report by Parks and otbers (15982)
describes the installation and sampling of obse;-
vation wells at six abandoned or inactive dumps
in the Memphis area and provides data on ke
quality of water in the water-table aquifers a
these sites. Graham (1985) described the instal-
lation and sampling of additional wells at the
North Hollywood Dump and gave a summary of
the quality of water in the water-table aquifers in
the area of the dump.

Brabana and others (1987) provided back-
ground information concerning the quality of
natural, uncontaminated water from the prin-
cipal aquifers in the Mempbis area, including
tables summarizing the minimum, median, and
madmum concentrations of selected major and
trace inorganic constituents. This report also
summarizes water-quality data for the MLGW
wellfields. McMaster and Parks (1988) provided
background information concerning concentra-
tions of selected trace inorganic constituents and
synthetic organic compounds in the water-table
aquifers. This report summarizes the results of
previous investigations that give information
concerning quality of water in the water-table
aquifers.

A summary of some current and possidble
future environmenta! problems related 1o geol-
ogy and bydrology in the Mempbis area is given
inareport by Parks and Lounsbury (1976). Rima
(1979) discussed the susceptibility of the Mer-
phis ground-water supply 10 contamination from
a pesticide waste-disposal site in northeastern
Hardeman County, Tenn. Graham and Parks
(1986) described the potential for leakage
among the principal aquifers in tbe Memphis
area and provided information to support the
fact that downward Jeakage from the water-table
aquifers 10 the Memphis aquifer is widespread.
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They also summarize information from previous
investigations documenting downward leakage.
Parks (19875) summarized indications of down-
ward Jeakage from the water-table aquifers to
the principal anesian aquifer (Memphis aquifer)
at Memphis.
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PHYSIOGRAPHIC SETTING

The Memphis area is situated in two major
pbysiographic subdivisions (fig. 1). The eastern
three-quarters of the area is in the Gulf Coastal
Plain section and the western one-quarter is in
the Mississippi Alluvial Plain section of the
Coastal Plain physiographic province (Fen-
neman, 1938). The principal river in the area is
the Mississippi River; the major tributaries are
the Wolf River, the Loosahatchie River, and
Nonconnah Creek

The Gulf Coastal Plain is characterized by
gently rolling to steep topography formed as 2
result of erosion of geologic formations of
Quaternary and Tertiary age. During the later
stages of Pleistocene glaciation, this topograpby
was covered by a relatively thick blanket of loess
that makes up the present land surface. Tbe
gently rolling to steep topography is broken in
many places by the flat-lying alluvial plains of
streams crossing the area. Perhaps the most dis-
tinctive feature of the Gulf Coastal Plain is the
loess covered bluffs that rise abruptly above the
Mississippi Alluvial Plain at its eastern bound-
ary. Land-surface altitudes in the Gulf Coastal
Plain are as low as 190 feet above sea level at the




FRT 1 W Sy S Sy S17 SR o T = X R S .

o ot b w st analerite.,,

™

b ata

o rondy Wlasant Moy w

- Mep wh bw.

Shelby County, Tenn., and are as high as 470 feet
above sea level in southwestern Fayette County,
Tenn. Maxmum local relief between 1‘bc Gu}f
Coastal Plain and the Mississippi Alluvial Plain
is about 200 feet along the bluffs ip nortbwestern

Shelby County.

The Mississippi Alluvial Plain is flat lying
and is characterized by features of fluvial deposi-
tjon such as point bars, abandoned channels, and
patural Jevees. Land-surface altitudes are aslow
as 180 feet above sea level on the banks of the
Mississippi River in extreme porthwestern De-
Soto County, Miss., and as high as 230 fect above
sea level adjacent 10 the bluffs in southwestern
Tipton County, Tenn. Maxdmum local relief
commonly is oot more than 10 or 20 feet, except
where the Mississippi Alluvial Plain is built up
above flood levels by man-placed £ll.

Table 1.—Post-Wilcox Group geologic

HYDROGEOLOGY

The Memphis area is located in the pe-x.
central part of the Mississippi embaymer: 2
broad structural trough or syncline thzy Pluzzes

-

southward along an axis tbat approximates ya
Mississippi River (Cushing and others, 1954).
This syncline is filled with a few thousand fae: of
unconsolidated 1o semiconsolidated sedimaqis
that make up formations of (yetaceous and Te;-
tiary age. These formations dip gently westward
into the embayment and soutbward down the
axds. Overlying the Cretaceous and Tertiary for-
mations in many areas are the fluvial depesits
(terrace deposits), loess, and alluvium of Ter-
tiary(?) and Quaternary age. Descriptions of :he
post-Wilcox Group geologic units and 1tzir
hydrologic significance in the Memphis area zre
given in table 1.

units undeﬂyz'ﬁg the Memphis area

and their hydrologic significance

[Modified from Grabam and Parks, 1986]
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Hydrogeologic units considered in this
report (discussed in descending order of age)
are: (1) the alluvium and fluvial deposits that
comprise the shallow water-table aquifers,
(2) the Jackson Formation and the Cockfield
and Cook Mountain Formations in the upper
part of tbe Claiborne Group that comprise the
Jackson-upper Claiborae confining unit, and
(3) the Memphis Sand that comprises the Mem-
phis aquifer. Hydrogeologic sections showing
(be principal aquifers and confining units in the
Memphis area are given in figure 2.

5 alfovium Gecurs beneath the Missis-
sippi Alluvial Plain and alluvial plains of streams
draining the Gulf Coastal Plain (fig. 1) and con-

sists primarily of sand, gravel, silt, and clay.€Dtie-

it generally consists of fine sand, silt, and day
in the upper part, and sand and gravel in the
lower part.. The alluvium ranges from 0 to 175
feet in thickness. It commonly is about 100 to
150 feet thick beneath the Mississippi Alluvial
Plain and less than SO feet thick beneath the
alluvial plains of major streams draining the Gulf
Coastal Plain. The alluvium supplies water to
many domestic, farm, industrial, and irrigation
wells in the Mississippi Alluvial Plain.

Thé flidvial deposits otcur beheath:the
uplandsTand yalléy ‘slopes; of ‘the_Gulf Cgastal
®lainfig-1) and consisf primarily of $and,
graveland winot’cay Jénses. Locally, the sand
and gravel is cemented with iron oxide to form
thin layers of ferruginons sandstone of conglom-
erate in the lower or basal parts. The fluvial
deposits range from 0 to 100 feet in thickness.
Thickness varies because of erosional surfaces at
both the top and base of the unit. The fluvial
deposits provide water 10 many domestic and
farm wells in rural areas of the Gulf Coastal

Plain.

Because of the lithologic similarities of tbe
Jackson, Cockiield, and Cook Mountain Forma-
tions and upper part of the Memphis Sand, a
detailed study of the stratigrapby and geologic

structure would be needed 1o correlate the units
on the many geophysical logs available for wells
and test holes drilledinthe Memphisarea. Such
a study is beyond the scope of the present inves-
tigaton. For tbe Gulf Coast Regional Aguifer-
System Analysis (GC RASA) irvestigation
(Grubb, 1984), however, the Jackson, Cockfield,
and Cook Mountain Formations were correlzted
and mapped regionally in the subsurface of west-
ern Tennessee and the occurrence of these vnits
was extended into the Memphis area (Parks and
Carmichael, 1990a,b). From tbe GC-RASA
work and additional observations made during
the present investigation, some gencralizations
can be made concerning the occurrence of these
units.

The Jackson Formation, which was once

" thought to comprise most of the thickness of the

confining unit separating the water-table aqui-
fers from the Memphis aquifer, occurs only
beneath the higher hills and ridges in the zortb-
ern part of the Mempbis area. Based on
geophysical-log correlations, this unit Eonsists
geperally of fine sand or sandy clay and ranges
55 0/(0 about S0 feet in thickness. The Jackson
Formation (Tennessee, Kentucky, and Missouri)
and the Jackson Group (Mississippi, Arkansas,
Louisiana, and Texas) overlies the Cockfield
Formation (Yegua Formation in Texas) and is
part of a thick regional confining unit for the
Cockfield aquifer (Hosman, 1988). Intbe Mem-
phis area, the Jackson Formation is included in
the upper part of tbe Jackson-upper Qlziborne
confining unit.

The Cockfield Formation occurs in the
subsurface in most of the Memphis area, extend-
ing eastward at places neasly to the approximate
eastern limits of the Jackson-upper Claiborne
confining unit (plate 1). The Cockfield Forma-
lan consists of interfingering five sand, sit, clay,
283 Tnzal Jenses of lignite. The upit ranges frox
0 1o about 250 feet in thickness. 1o most of tke
Memphis area, the formation is an crosion2!
remnant, and the original thickpess is preservec
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only beneath the higher hills and ridges in the
northern part. The discontinuous and intercon-
nected sands of the Cockfield Formation con-
stitute a regional aquifer in some parts of the
area of occurrence in Tennessee, Kentucky, Mis-
sour, Arkansas, Louisiana, Texas (Yegua For-

mation), and Mississippi (Hosman, 1986). ({He -

Memphis ares, the Cockfield Formation consists
pfedomimantly of fifesediments and JACIANE:

thicker,  coarser_sands,present i other ‘areas.
Consequently, the formation is included in the
Jackson-upper Claiborne confining unit. A few
dormestic wells in the Memphis area are screened

in sands in the Cockfield Formation.

Tte Cook Mountain Formation occurs in
the subsurface of most of the Memphis area,
extending eastward to the approximate eastern
Jirnits of the Jackson:upper Claiborne confining
unit (plate 1). The Cook Mountain Formation
cOoRnSists primarily of clay, but it Jocally ‘contains
vaiying amounts of finé sand.? The formation
ranges from about 30 to 150 feet in thickness, but
it is commonly about 60 to 70 feet tbick. The
Cook Mountain Formation is a regional confin-
ing unit overlying the Memphis Sand in Ten-
pessee, Missouri, and portheastern Arkansas and
the Sparta Sand in Kentucky, southern Arkansas,
Louisiana, and Mississippi (Hosmas, 1988). In
the Memphis area, the formation is the most
persistent clay layer in the Jackson-upper

Claiborne confining unit.

The Mempbis Sand occurs in the subsur-
face of all of the Memphis area. Eastward from
the approximate casiern limits of the Jackson-
upper Claiborne confining unit (plate 1), the
eroded upper part of the Memphis Sand directly

underlies the alluvium and fluvial deposits. The ly
Memphis Sand consists primarily ofd thick body’

T2nd that includes ubordinite fensés.of clay
4 'silt ‘st varions borizops:and.ranges from
. about 50010 900 feet in thickness. The Memphis
Sand (and its equivalents) is 3 regional aquifer in
Tennessee, Missouri, Kentucky (T allabatta For-

Arkansas. The Memphis Sand is equivalent 1o
(in ascending order) the Tallahatta Formation,
Winora Sand, Zilpha Clay, and Sparia Sand of
northern Mississippi and tbe Carrizo Sand, Cane
River Formation, and Sparta Sand of scuthem
Arkansas (Hosmap, 1988). Inthe Memphisarea,
tbe Memphis aquifer provides water for most
municipal, industrial, and commercial supplies.

¢

Thickness of the Confining Unit Overlying
the Memphis Aquifer

The thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
nesses of clay beds in the confining unit thicker
than 10 {eet are sbown in plate 1. This map was
prepared by interpretation and correlation of
236 geophysical logs made primarily in test boles
for water wells or through tbe casings of obser-
vation wells and abandoned water wells. These
Jogs were selected from 2 file of more than 500
electric and gamma-ray logs made by the USGS
in the Memphis area from the early 1950’s to
1989. Most of the logs in the file were examined
during this investigation. Because many of the
geophysical logs were made in test boles drilled
at MLGW and industrial well fields, the logs
used for making the map were selected on the
basis of well spacing and, when a choice could be
made, on the basis of the quality of the log.

“Through the years, wells were drilled on some

MLGW well field lots to both the Memphis and
Fort Pillow aquifers or to replace wells in the
Memphis aquifer to about the same or greater
depths. Thus, the file may contain as many as
three logs for wells on the same well lots. In
addition, lots in MLGW well fields are common-
about 1,000 feet apart, necessitating 2 further
selection of Jogs based on well spacing for the
scale of the map. Interpretive information from
the geopbysical logs used to prepare the map
showing the thickness of the Jackson-upper
Claiborne confining unit and aggregate thick-
pesses of clay beds in the confining unit thicker

. mation and Sparta Sand), and _nortbeastern tban 10 feet (plate 1) are givenin table 2.
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Geophysical logs were chosen as the pri-
mary source of information about the confining
unit. The logs can be interpreted and correlated
based oo recorded measurements of the electri-
cal characteristics (electric Jogs) of the sedi-
ments and contained water, and the natural
radioactivity (gamma-ray logs) of the sediments.
Descriptive driller’s and geologist’s logs, when
gvailable, were used to supplement the geophysi-
cal logs. These logs were particularly useful in
determining the base of the water-table aquifers
in wells where geophbysical logs were not made in
the upper parts of the bore boles that included
the contact with the underlying Jackson-upper
Claiborpe confining unit. During the drilling of
some wells, the near surface formations were
cased off 10 prevent caving before drilling was
continved to total depth.

Driller’s and geologist’s logs of test holes
for water wells drilled by bydraulic rotary
methods, when used alone, generally were not
considered to be satisfactory for determining the
thickness of the confining unit or estimating the
thickness of clay beds within the confining unit.
The sand and gravel] of the water-table aquifers
commonly cave into the bore bole and obscure
recognition of the top of the Jackson-upper Clai-
borne confining unit. Because of caving, some
driller’s and geologist’s logs indicate the occur-
rence of gravel 10 unreasonable deptbs. In addi-
tion, sand in the upper part of the confining unit
commonly is included with the sand and gravel
of the alluvium and fluvial deposits. This gives
an exaggerated impression of the thickness of
these units. The local occurrence of clay and
interbedded clay and fine sand in the upper part
of the Memphis Sand obscures determination of
tbe base of the confining unit. In addition, very
fine or silty fine sand in the upper part of the
Memphis Sand commonly is logged as “clay” or

" "sandy clay.’

Sediments encountered in a bore hole and
described in driller’s logs ofien are identified by

. .
. -« 2

drill penetration rate, drill action, and sample :

material recovered from the drilling mud
returns. This precludes any further interp:esa-
tion or correlaton of the logs based on visual
inspection, as is possible usicg geophysical logs.
In tbe Memphis area, driller’s logs of test holes
drilled for water wells are made primarily 1o
record thickness and grain size of the sands that
bave potential for ipstalling water wells. The
logs also record the thickness of sediments that
may cause caving or penetration problems while
drilling a water well, such as thick intervals of
sand and gravel or clay. Consequenty, intervals
of fine sand, silt, and clay are logged in general
terms, such 2s "sand and clay mixed,” "clay with
streaks of sand,” or "clgy.® Very fine sand and silt
commonly pass through in the drilling mud un-
poticed and are dificult 1o collect and examine
unless a special effort is made.

* Geopbysical logs also bave some limita-
tions. The more than 500 geopbysical logs in the
USGS files were made during a period of about
35 years. Modifications in the instrumentation
were made several times, and the geopbysical
logs were made by many individuals with varying
degrees of experience. As a result of problems
with the logging equipment and bore-bole con-
ditions, the logs vary greatly in quality. One
problem that affects the quality of electric logs
are local "stray” electrical currents pear high-
voltage lines or utility power substations. Fac-
tors affecting gamma-ray logs, pot easily recog-
nizable, are possible shielding of the logger tool
by cement grout and casing in large diameter
wells. This may result in clay being recorded
with a log trace that might be interpreted as sand.
Also, the possible presence of radioactive
mineral grains (for example, monazite) may
result in some sands being recorded with a log
trace that might be interpreted as clay.

Thbe map in this report (plate 1) sbowing
tbe thickness of the Jacksop-upper Claiborne
confining unit and aggregate thicknesses of clay
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a previous report by Grabam and Pa:ks: (198§,
fig. 3 and 4). The thickpess of the confining unit
on plate 1 is shown as much as 150 feet thinner
in some areas, and consequently, not as much clay
is included in the confining unit in these areas.
This difference is the result of new data from
many additional geopbysical logs made since the
previous investigation, a refinement in the
definition of the lower boundary of the Jackson-
upper Claiborne confining unit, and a
re-correlation of the geophysical logs in the
USGS files.

For tbe previous investigation by Grabam
and Parks (1986), the Jackson-upper Qaiborne
confining unit was considered to be that interval
of sediments between the base of the water-table
aquifers and the 10p of tbe first prominent sand
in tbe Memphis aquifer. This definition of the
lower boundary of tbe confining unit included
thick local intervals of clay or interbedded clay
and fine sand in the upper part of the Memphis
Sand. - These thick intervals of clay or inter-
bedded clay and fine sand are highly variable and
may interfinger with sand in the main body of the
Memphis aquifer within short lateral distances.

For tbe present investigation, the Jackson-
upper Claiborne confining unit was redefived to
be that interval of sediments between the base of
the water-table aquifers and the base of the Cook
Mountain Formation (top of the Memphis
Sand). The dase of the Cook Mountain Forma-
tion commonly is very difficult to recognize, par-
ticularly where it overlies a thick interval of clay
or interbedded clay and fine sand in the upper
part of the Memphis Sand. However, a deter-
mined effort was made to identify this contact.
Possible positions of this contact on the geo-
pbysical logs were compared as related 10 an

. altitude where this contact locally would be ex-

pected assuming a relatively low, “pormal® (as
opposed to extreme) dip of the base of the for-
mation toward the axis of the Mississippi embay-
mwent (approximately the Mississippi River). In
addition, consideration was given 1o the expected

Jocal thickness of the underlying Mezmphis §244
(wbere geopbysical logs are available Provigs
information to this depth), a razge i m:.:;:,s'
1o be expected for the Cook Mouna'y Fep,.
tion, and tentative identification of (he overlying
Codfield Formation

Tbe GC-RASA work indicated that mamy
faults exist in the Memphis area that displzce b,
bases of the Cockfield Formaton, Mempkis
Sand, and tbe Fort Pillow Sand (Parks angd Cur.
michael, 1989, 1990a,b). During the present in.
vestigation, while comparing the expected aly.
tude of the base of the Cook Mountain Forma-
tion between individual wells and among groups
of wells, displacements in this contact between
some arcas indicated that many otber faults may
exist. Vertically, tbese displacements seemed 10
be less than 50 to 100 feet, whicb is comparable
to the displacements of the faults identifed
during the GC-RASA investigation.

Water Table in the Alluvium and Fluvial
. Deposits

The altitude of the water table in the allu-
vium and fluvial deposits in the Memphis area is
sbown in plate 2. This map was prepared using:
(1) water levels measured in 60 wells in the fall
1988; (2) water levels from bistoric records
(1944-87) of 39 wells in the USGS files; (3) a
composite reduction of 1S-minute 1opographic
quadrangles to overlay for topographic control;
and (4) altitodes of water Jevels in the Jarger
perennial streams based on USGS 7 *-minute
topographic quadrangles published during
1965-71 (only 20-foot-contour-intesval data was
used). Most water-level data are from wells
screened in the alluvium or fluvial deposits.
However, several wells were screeped in saod in
the CockSeld Formation just below the fuvial
deposits where the Cockfield and fiyvial deposits
are in direct bydraulic connection. Water-level
data from wells used to prepare the water-table
map are given in tables 3 and 4.
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For the fall 1988, when much of the data
were collected, the map (plate 2) probadbly is
accurate to one-balf 2 contour interval (10 feet)
where coztrol is abundant and the land surface is
pot too irregular, In other areas where control
js sparse and the land surface is irregular, the
map may be accuraie 1o one contour interval
(20feet), depending on the degree of Jocal irreg-
ularity and relief. In areas of sparse control, as
yet unidentified areas may exist where the water
table is Gepressed because of downward leakage
from the water-table aquifers to the Memphis
aquifer. In any such areas, of course, the above
estimates of map accuracy do not apply. Water
Jevels in the water-table aquifers generally are
high in the winter and spring and low in the
summer and fall. Therefore, the water-table
map (plate 2) is considered to represent low
water-level conditions during 1988. Water levels
in water-table aguifers fluctuate seasonally at
varying rates from place to place.

Long-term records are available for only a
few observation wells in the water-table aquifers.
‘Well Sh:P-99 (plate 2), Jocated in 8 wooded area
of Overton Park about 1 mile east of the Mallory
well field, is screened in the fluvial deposits.
Water levels in this well do not seem to be
affected by downward leakage from the water-
table aquifers to the Memphis aquifer as indi-
cated by a correlation of changes in water levels
with variations in anpual precipitation (Graham,
1982). Water-levels in Sh:P-99 fluctuate from
about 1 10 8 feet each year. Well Sh:K-75
(plate 2), located in the southern part of the
Sheahan well field, is screened in sand in the
upper part of the Cockfield Formation just below
the base of the fluvial deposits. The waler level
in this well is affected by leakage from the water-
. table aquifers to the Memphis aquifer and bas
declined about 22 feet in 34 years (1951-8S)
(Graham and Parks, 1986). The early part of the
- record for this well (1948-50), before pumping
was begun from the Memphis aquifer in this area,
shows seasonal fluctuations of about 5 feet each
year. Later record (1977-85) shows that seasonal

.....
'''''

fluctuations are Jess than "pormal” at about | (g
3 feet each year.

During 1986 and 1987, nine wells were in.
stalled in the fluvial deposits in the MLGW wel)
fields (McMaster and Parks, 1988). Moxthly
water-level measurements in seven of these wells
(two were dry) indicate seasonal fluctuations
ranging from less than 0.5 foot in well Sh:Q-94
at the McCord well field to about 5 feet in well
Sh:J-172 in the Davis well field (plate 2). Well
Sh:Q-94 is in or on the margin of a depression in
the water table associated with downward
Jeakage in the McCord well field area Fluctua-
tions in the water table greater than 10 feet
within a year probably occur in the alluvium
adjacent to the Mississippi River and major
tributaries in the Memphis area where water
levels are affected by variations in the stages of
these rivers.

The mapped area of the water table is not
extended into the southeastern and eastern parts
of the Memphis area where the Jackson-upper
Claiborne confining unit is absent because of a
general lack of control. In this area, the water
table is in the alluvium beneath tbe alluvial
plains and in the fluvial deposits or the Memphis
aquifer beneath the bills, ridges, and valley
slopes.

West of the approximate eastern limits of
tbe Jackson-upper Claiborne confining unit
occurs 8 belt of disconnected areas desigpated
"NSST” on the water-table map (plate 2). Thbe
phrase "no significant saturated thickness®
(NSST), as used in this report, implies that the
fluvial deposits are dry or are saturated for only
a few incbes or feet in the basal part. Mapping
of the "NSST" areas is based on (1) a Jack of
historic records of shallow wells in these areas in
the files of the USGS and the TDHE, (2) unsuc-
cessful searches for shallow wells in which 1o
measure water Jevels or to collect samples for
water-quality analyses for this and previous
jnvestigations . (Graham .asq('!_ éa.rk;; : 6.‘
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McMaster and Parks, 1988), and (3) a few wells
installed in the fluvial deposits that were essen-
tially dry (McMaster and Parks, 1988). Upon
consideration of the large extent of some of these
areas, it is evident that significant refinements
can be made to the boundaries.

Because the water-table aquifers geperally
are unconfined, the configuration of the water
table is complex (plate 2). The water table is
Jower than the land surface (except at springs and
seeps), but it geperally confom'xs to the topog-
raphy. Beneath the bills and ridges, the water
table is at higher altitudes and greater depths;
whereas beneath the valleys and alluvial plains,
it is at Jower altitudes and lesser depths. In areas
of moderate to high relief, local perched water
tables above clay or silt beds in the Joess or fluvial
deposits add 1o tbe complexity of determining
the configuration of the principal water-table
surface. These perched water tables are higher
tban the principal water-table surface, common-
Jy occur as only a few feet of saturated material,
and probably occur in "pockets” that are not very
extensive,

Along and for a few miles east of the bluffs,
water in tbe fluvial deposits Jocally is confined
beneath the Joess, and water levels in tightly
cased wells rise above the top of the fluvial
deposits. During the winter and spring when the
Mississippi River is at high or flood stages, water
in tbe alluvium Jocally is confined beneath fine
sediments in the upper part, and water levels in
tightly cased wells rise above the top of the Jower
sand and gravel to near or above land surface.

Recharge 0 the water-table aquifers is pri-
marily from downward infiltration of precipita-
tion that falls on the Jand surface and is greatest
in the winter and spring months when precipita-
tion is greatest. In the summer and fall months,
water levels decline in the water-table aquifers
because water discharges 1o perennial streams
and maintains base flows. Under patural condi-
tions, the water table is not lower in altitude than

low stages or base flows in adjacent streame
However, wbere leakage is taking place from the
water-table aquifers to the Memphis aquifer
depressions in the water table cag be a5 much a:
14 feet below the stage of base flow of adjacex
streams, such as in ap area adjacent 10 the Wol
River just porth of tbe Shelby County landfl
(M.W. Bradley, USGS, written commun,, 1989)

Horizontal flow directions in the water-
table aquifers at any particular place can be 2p-
proximated by drawing flow Lines perpendicular
to the contours op the water-table map (plate 2).
Horizontal flow in the water-table aquifers is
from the higher water-table altitudes toward the
lower altitudes along these lines.

Potentiometric Surface of the Memphis
Aquifer

The altitude of the potentiometric surface
of the Memphis aquifer is shown in plate 3. This
map was prepared using water-level measure-
ments made in 81 observation and production
wells screened in the upper or middle parts of the
Memphis aquifer. Methods of measurement in-
cluded steel-tape measurements in observation
wells and nonpumping municipal and industrial
wells and airline measurements in MLGW wells
that were turned off over night to allow for
recovery from pumping levels. Data used topre-
pare tbe map of potentiometric surface of the
Mempbis aquifer are given in table .

For the late summer and fall 1988, when
the data were collected, the map (plate 3) of the
potentiometric surface of the Memphis aquifer

“probably is accurate 10 one-half a contour inter-

val (5 feet). However, water levels in the Mem-
phis aquifer fluctuate seasonally. In most of the
Memphis area, these seasonal fluctuations are
more the result of increases or decreases in
pumping from the aquifer rather than to the
direct effects of recharge. In general, pumping
from the Memphis aquifer is Jess in the winter

v \. :* ‘-.."__“ 5_.'._'."_- KRN
U5 RS j.e o
"'c Q.r:.a\?,v S <
», * ) t
o 4 L5 IR i V2

o g (o ,*p &
¥ 6 A s - AR
e -4'.!3?'.!&.\;&...?“.!-..‘5:..'-l'ﬁs’?f-‘S'b‘vi" TN
LA ERPORE Tt RO R PR IR M :



Table S.--Water levels measured in wells screened in the Memphis cquifer in the Memphis
area, late summer and fall 1988

Gtude and longitude arc i degrees, minutes, and seconds; USGS Joca' aquifer desig-
pation is 124MMPS for the Memphis Sand)

Altitude of Water level water-level
. land-surtace well below land- altituce,
well Latftude Longitude datum, &0 oepth, gurface gatum in Teet

No. fost above in fest Depth, Date of abcve sea
sea leved 4n feet messurement jevel
Ar:C-9 3509582 0901738 209 €22 25.24 09-16-88 184
AriH-2 350344 0901300 211 $00 $1.70 09-16-88 179
Ar:0-1 351348 0900628 217 497 41,63 09-16-88 175
Ms:B.9 345709 0900205 301 392 $9.98 11-16-8? 201
Ms:D-58 345820 0895142 350 220 150.35 11-16-88 240
Fa:h-2 352226 0893301 317 E 1.4 41.75 10-04-88 275
$heoH-1 35030 0900728 2 b 7]} 143.73 09-13-88 168
Sh:H-8 350157 0900742 308 822 137.10 09-13-88 168
sh:J-1 350004 0900548 240 334 €3.66 09-16-68 176
shiJd-4 350524 0HO04ASE 285 302 132.40 09-13-88 153
sh:J-28 350839 0900436 288 308 137.13 0§-13-88 184
sh:J-37 350707 0900122 305 S 11 179.82 09-13-68 125
$h:J-52 350408 0900415 241 498 92.68 09-13-88 148
Sh:J-70 350201 0900212 298 81 127.72 11-068-88 170
gh:J-74 380022 0800117 303 F1] ] 118.26 11-08-88 15
$h:J-97 350602 0900210 an 78 147.90 09-13.88 123
sh:J-110 350507 0900110 283 390 117.90 09-13-88 135
gh:J-120 350511 0900200 247 452 123.30 09-13-882 124
gh:J-126 350433 0900151 23 285 98.40 09-13-88 136
$h-J-139 350100 0500703 291 486 123.20 09-13.88 168
$h:J-140 350124 0500722 293 $53 127.72 10-05-88 165
sn:J-165 350538 0900631 245 400 8s.61 11-08-88 159
gh:K-14 350839 0895855 282 440 145.22 0%-12-88 147
$h:K.20 350818 0895922 20% 220 139.5) 09-12-88 15§
sh:K-31 350143 0885357 Nt 176 113.84 09-12-83 203
$h:K.88 350724 0895552 303 499 165.70 09-15-88 137
$h:K:72 350509 0895553 282 2 81.22 0p-12-88 m
$n:K-79 350024 oagsez7 350 70 155 .91 09-12-88 19
Sh:K-122 350434 0255738 240 210 80.94 00-12-88 159
Sh:X-133 2350113 0895543 £31) 210 135.583 09-12-88 202
sh:K-138 350828 0895549 200 (1 1) 128.60 09-15-88 151
¢ Sh:K-140 350653 0895517 297 24 141.50 o9-13-38 15¢
sh:L-8 350508 0804332 378 308 162.08 09-15-09 213
Sh:L-13 350354 0895218 302 278 109.97 09-12-88 192
. gn:L-16 350412 0894530 1 220 922.24 09-12-88 t 1))
Sh:l.24 350243 0895213 943 427 165.30 00.13-88 "
sh:L-26 350248 0895123 352 432 1865.70 09-13-88 1es
$h:L-390 350208 0095109 348 349 151.9% 09-15-88 194
gh:L-43 350118 0895049 %S 1" 154.84 09.12-08 :;:

sh:i-84 350252 0894503 382 138 92.868 09-12-88




Teble 5.--Warer levels measured in wells screened in the Memphis aguifer in e Mempkis
area, late summer and fall 1988~Concluded

Altitude of Water level W

land-surfacs  Well below lana- tive,,
%ell Latitude Longitude datuem, in Gepth, surface datum in Tept
Wo. fost above in feet Depth, Date of above g4

sea level in Teet Beasurement leve)
sn:L-64 350638 0895225 305 263 108.60 08-12-88 198
$h:0-1 351437 0900046 229 434 66.7% 10-04.88 162
$h:0-28 350853 0900307 285 442 132.08 09-14.88 133
gh:0-48 351028 09800148 240 471 107.08 08-.13-88 133
$n:0-115 3351219 0900232 ar2 563 125.56 09-13-88 148
sh:0-204 380822 0800154 257 an 138.20 08-14.83 119
$h:0-238 350913 0000104 259 517 134.70 05-14.88 118
Sn:P-1 351320 0895401 300 342 129.12 09-14.88 17
sh:P-8 351029 0895750 244 428 106.88 09-13-93 137
sh:P-22 350931 0895758 2458 15 106.25 08-14-88 138
Sh:P-37 381028 0895854 252 338 100.98 09-13-88 184
$h:P. 81 350738 0858734 288 361 132.91 09-14-88 158
s$h:P.76 350735 0895832 2087 488 144.05 09-14-88 143
sh:P-B85 3513101 0895240 293 e 121.82 10-04-088 m
Sh:P-96 351438 0855300 312 456 125.62 08-15-828 186
$h:P-131 351420 0885708 4?7 404 108.20 09-14.88 141
Sh:P-134 381440 0895723 301 411 155.80 09-14-08 145
ShiP-143 351058 0825739 220 442 $0.39 08-13.88 138
SN P-146 J50928 0895549 255 812 130.50 08-14-38 12§
$h:Q-1 350900 0804822 330 304 100.24 00-16-88 222
$h:Q-60 3851224 08§5218 288 491 126.73 09.14-80 158
$h:Q-83 351124 0095143 309 508 140.48 09-14-83 189
$h:0-89 351203 0895129 201 477 104.48 0. 14-38 77
Sn:Q-71 351045 0895151 302 408 131.40 09-14-38 171
$h:Q-26 351359 0854829 310 430 86.50 09-14-88 224
Sh:0-81 351328 0895049 37 509 125.18 09-14-88 192
Sh:0-84 351347 0894952 328 200 121.80 09.14-88 203
Sh:0-125 350817 0855038 250 100 41.73 08-19.82 208
Sh:R.S 351350 0894425 s 330 180.89 09-15-88 234
Sh:R-15 351229 088394 342 180 7.20 09.15-88 264
Sh:R.-29 350835 0894341t s 588 72.20 ©8-13-88 243
$h:U-2 352113 0895709 269 440 83.41 10-04-88 208
$h:y-7 352032 0895344 288 411 85.85 08.15.38 209
$h:y-18 3851802 D8psSe2e 240 431 6.1 09-19-88 144
$hiU.22 381237 0895749 300 N7 127.97 09-15.38 172
$h:U-28  3S184t 0885713 248 430 79,18 09.15-88 169
$h:v.7 351544 0894618 e 300 43.87 09-15-00 234
sh:v-» 352042 0895038 273 445 $8.48 09.15.88 218
Sh:w-3 31750 008394 t 34 221 0.8 08-15.08 257
hiw-18 331923 0094228 N4 499 118.20 09-15-88 248
Tp:E-12 352445 0894544 37 470 108.83 11.17-88 230




and spring, and water levels rise. Beginning in
early summer, the demand for water increases

and pumping increases. Pumping continues to p

increase through the summer, and water levels
continue to decline. Low water levels are
reached in the late summer or fall. Therefore,
the map of the potentiometric surface of the

Memphis aquifer (plate 3) is considered to rep-
resent low water-level conditions during 1988.

Because of variations in amounts of water
pumped in different areas and changes in pump-
ing patterns in and among MLGW well fields,
the effect of pumping on water levels varies spa-
tially. The amount of local seasonal fluctuation
can oply be determined from the records of
observation wells at particular places. Anindica-
tion of the magnitude of water-level fluctuations
in the Memphis aquifer is provided by the Jong-
term record of a few principal observation wells
in areas away from MLGW well fields. In well
Fa:R-2 (plate 3), located in northwestern
Fayette County, Tenn., water levels fluctuate
about 1 to 1.5 feet each year. In well Sh:Q-1
(plate 3), Jocated in southeastern Shelby County,
Tenn., water levels fluctuate about 2 to 3 feet
each year. In well Sh:P-76 (plate 3), located in
midtown Mermphis, water levels fluctuate about
7 10 17 {eet each year. In contrast, water Jevels
in Sh:0-179, an observation well located on a
MLGW well Jot with production well Sh:0-204
(plate 3), fluctuate as much as 45 feet each year.
Near the Mississippi River, water levels in wells
screened in the Memphis aquifer may rise as a
result of loading effects from sustained high
stages of the Mississippi River, particularly
during winter and spring flood events (Parks and

others, 1985).

Outside of the Memphis area where the
Memphis aquifer is confined, the potentiometric
surface slopes gently westward toward the axis of
the Mississippi embayment, and the water moves
slowly in that direction (Parks and Carmichael,
1990¢). In the Memphis area, amajor depression

bas developed in the potentiometric surface s a
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result of the long-term (1886-present) pumpin
at municpal andindustrial well fields. Superim
osed on this major depression are loczlize
cones of depression centered al municipal 2o
industrial well fields (plate 3). Tte velocity ¢
water moving into the major depression is relz
tively slow but increases considerably in the pro»
imity of pumping centers (Bell and Nymar
1968).

In addition to seasonal fluctuations, wate
Jevels in the Memphis aquifer are also affecte
by long-term changes. A few principal observ:
tion wells in areas away from MLGW well fiel:
also give an indication of the magnitude of the:
changes. Well Fa:R-2 (plate 3)is the fartbest «
these wells from the center of the major depre
sion in the potentiometric surface at Mempk!
The water level in Fa:R-2 bas declined abo

* 3 feet in 39 years (1949-88), an average rate

less than 0.1 foot per year. Well Sh:Q-1 (plate
is 8t an intermediate distance between Fa:R
and the center of the major depression. T.
water level in Sh:Q-1 has declined about 34 {e
in 48 years (1940-88), an average rate of abc
0.7 foot per year. Well Sh:P-76 (plate 3) is pe
the center of the major depression. The wa:
Jeve! in Sh:P-76 has declined about 78 feet in

years (1928-88), an average rate of about 1.3

per year.

Recharge 10 the Memphis aquifer fr.
precipitation generally occurs along the bic
outcrop or subcerop belt where it is at or near-
surface across western Tennessee (Grab:
1982). This outcrop or subcrop belt extends i
the Merophis area east and southeast of the
proximate eastern limits of the Jackson-up
Claiborne confining unit (plate 3). In this 2
the Memphis aquifer generally is unconfined
is covered by the alluvium and fluvia depo
Therefore, recharge is by downward infiltra
of water from precipitation through the alluv
and fluvial deposits into the l\'éegzphj;_lt
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Where that aquifer is confined and head
differences are favorable, a component of
recharge locally enters the Memphis aquifer by
downward leakage from the water-table aquifers
or the Jackson-upper Claiborne confining unit.
Conditions for downward leakage are particu-
larly favorable where the confining unit is thin or
absent or where leakage is induced by intense
pumping from the Memphis aquifer, as in the
vicinity of MLGW well fields (Graham and
Parks, 1986). Conditions for downward Jeakage
also may be favorable where the Cook Mountain
Formation has been displaced vertically by
faults, leaving sands in the Cockfield Formation
and the Memphis aquifer in direct hydraulic con-
nection (Parks and others, 1985).

~ Horizontal flow direction in the Memphis
aquifer at any particular place can be approxi-
mated by drawing flow lines perpendicular to the
potentiometric contours on plate 3. In general,
horizontal flow is toward the center of the major
depression, which is deepest in the area of the
Mallory and Allen well fields. Locally, ground
water also flows towards smaller cones of depres-
sion at other MLGW and industrial well felds.

POTENTIAL SOURCES
OF CONTAMINATION
OF THE MEMPHIS AQUIFER

Forty-four sites where contaminants have
been detected in the water-table aquifers, five
munjcipal wells where contaminants bave been
detected in the Memphis aquifer, and areas
where the Jackson-upper Claiborne confining
unit is thin or absent are shown in plate 4. In-
cluded in the 44 sites on plate 4 are the locations
of several abandoned or inactive waste-disposal
dumps or Jandfills where confaminants were
detected in the water-table aquifers during pre-
vious investigations of the USGS (Parks and
otbers, 1982; Grabam, 1985; M.W. Bradley,
USGS, written commun., 1989). Included also
are two private wells (Sh:J-155 and Sh:Q-93) and

an industrial well (Sb:0-215) where ¢op.
taminants have been detected in the water.1zy),
aquifers during another previous investigz1ios of
the USGS (McMaster and Parks, 1985).

Information concerning the 44 sites whare
contaminants have been detected in the wate;.
table aquifers are given in table 6. Most of 1he
information concerning 33 of these sites wag ob.-
tained from records supplied by the offices of the
appropriate Federal and State regulatory agen-
cies, as follows:

U.S. Environmental Protection Agency
- Waste Management Divisioa

Site Investigation and Support Branch

345 Courtland Street N.E.

Atlanta, GA 30365

Tennessee Department of Health
and Environment

Division of Groundwater Protection

TER.R.A Building - 5th fioor

150 Ninth Avenue N.

Nashville, TN 37219-5404

Tennessee Department of Health
and Environment

Division of Solid Waste Mazagement

Room 1101, State Office Bulding

170 Mid America Mall N.

Memphis, TN 38103

Tennessee Department of Health
and Environment

Division of Superfund

Southwest Tennessee Regional Office

295 Summar Avenue

Jackson, TN 38301-3984

Tennessee Department of Health
and Environment
Division of Underground Siorage Tanks
200 Doctors Building
706 Cburch Street
Nasbville, TN 372474101
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Because of the voluminous records in the
files of these agencies that concern both the
regulatory and investigative aspects of the sites,
personnel with investigative respounsibility were
asked to assist by identifying those sites where
contaminants have been detected in the ground
water and to provide an analysis {or analyses)
showing the contaminants detected. Many of the
sites are still under investigation, so the informa-
tion provided was from the data available at the
time (1987-89).

In the selection of sites, consideration
geoerally was not given to the degree and extent
of contamination or the regulatory aspects of the
definition of the word "contamination.” If syn-
thetic organic compounds have been detected in
the water-1able aquifers (or perched water
tables), then the ground water was considered to
be contaminated. Maximum contaminant levels
(MCL) in drinking water have been established
for some syntbetic organic compounds by the
U.S. EPA, but only recommended madmum
contaminant levels exist for otbers (U.S. En-
vironmental Protection Agency, 1986). Conse-
quently, the presence of synthetic organic com-
pounds in the water-1able aquifers was con-
sidered an indication of contamination inasmuch
as man-made organic compounds do not occur
naturally in ground water. Because trace inor-
ganic constituents occur naturally in the ground
water of the Memphis area in small concentra-
tions (Brahana and otbers, 1987; McMaster and
Parks, 1968), tbese constituents are included in
table 6 only if they exceeded the MCL's estab-
lished by the U.S. EPA. For the trace inorganic
constituents included in table 6, the MCL’s are
arsenic [SO micrograms per liter (vg/L)}, barium
(1,000 pg/L), cadmiuvm (10 pg/L), chromium
(50 xg/L), and lead (50 ug/L).

Some of the 41 sites (excluding wells
Sh:J-155, Sh:0-215, and Sh:Q-93) have only one
monitoring wel), but otbers have many. Most of
these monitoring wells generally are shallow

. (commonly less than 50 feet deep) and are

screened in the upper part of the water.1zhle
aquifer, altbough some may be screened jp
perched water-table zones. Some wells have
been sampled oaly once, but.otkers have beeq
sampled several times. The analyses,whichwere
made by various commercial or government
Jlaboratories, generally are limited to Teporting
the synthetic organic compounds or trace inor-
ganic constituents that are specifically important
10 assessing contamination based on the type of
site under investigation. For cxamplc--bcﬁzene,
toluene, and xylene generally are analyzed for
assessing ground-water contamination at Jeaky
underground storage tanks (table §). These vola-
tile organic compounds are common com-
poneants of gasoline. Reported concentrations of
contaminants range from trace amounts of pes-
ticides just above the detection limits (in micro-
grams per liter) at some abandoned dumps 10
several feet of "product” floating on the ground-
water surface at some industrial or underground-
storage-tank sites.

Thousands of potential point and noppoint
sources of contamination of the water-table
aquifers exist in the Memphis area. These
sources include abandoned durops, active anc
inactive landfills, underground storage tanks
industries and commercial establishments tba
process or use hazardous chemicals, demolitior
disposal sites, sewers, septic tanks, and loca
spills. Locations of abandoned dumps and activ:
landfills in Sbelby County, Tenn., that wer
known in 1975 are given in a report by Parks an.
Lounsbury (1976). Early in the present inves
tigation, a list of 1,679 underground siorag
tanks in Shelby County was obtained from th
TDHE, Division of Ground Water Protectio:
Personnel with that agency estimated that th
list included about 70 pescent of the unde:
ground storage tanks in the county, which we:
still being inventoried (John Fox, Jr, TDHI
oral commun., 1987). Ip addition, many otbr
sites where contarnination of the soils or surfz
waters has been detected are included in the lie




contamination of the ground water presently is
Jnown at these sites, or investigations of the sites
have not progressed 1o the stage where ground-
water confamination has been determined.

Al of the above sources have potential for
contaminating the water-table aquifers. Work
in determining the degree and extent of con-
tamination of the water-table aquifers is still in
the beginning stage, although much progress has
been made in recent years. The Memphis
aquifer is a step removed from these potential
sources of contamination inasmuch as under
"patural” conditions confaminants must enter
the water-table aquifers before they enter the

Memphis aquifer.

INDICATIONS OF DOWNWARD
LEAKAGE TO THE MEMPHIS
AQUIFER

Indications tbat downward leakage from
the water-table aquifers to the Memphis aquifer
is widespread were provided by Graham and
Parks (1986). This previous investigation used a
multi-aspect approach that included studies of:
(1) areal variations in the thickness of the
Jackson-upper Claiborne confining unit that
indicated areas where the confining unit is thin
or absent, (2) the configuration of the water table
that indicated an anomaly in this surface where
the water table is depressed because of down-
ward leakage, (3) differences in hydraulic head
between the water-table and Mempbis aquifers
that indicated a general downward gradient,
(4) areal and local variations in carbon-14 and
tritium concentrations in water from the upper
part of the Memphis aquifer that indicated rela-
tively recent water has entered the Memphis
aquifer, and (5) deviations from the normal geo-
thermal gradient that indicated the coolest
lemperatures in areas of intense pumping are at
greater depths (as a sesult of Jeakage) than in
areas away from this pumping. The present in-
vestigation, which includes detailed studies of

the thickness of the confining unit and the ¢op.
figuration of the water table, has resujieg in
much refinement of the previous work znd idep.
tification of several additional areas where
Jeakage is or may be occurring.

Graham and Parks (1986) indicated foyr
general areas in the Memphis urban area (as
defined in that report) where the Jackson-upper
Claiborne confining unit is thin or absent and 3
high potential for downward leakage exists.
These areasare: (1)intbe eastern part along and
porth of the Wolf River, (2) in the soutbeastern
part along Nonconnah Creek, (3) in the south-
central part along Nonconnah and Johns Creeks
in the vicinity of the southern part of Sheahan
well field, and (4) in the western part in a bels
along the Mississippi River. The areas in 1he
eastern and southeastern parts along the Wolf
River and Nonconnah Creek are extensions of
the outcrop or subcrop belt of the Memphis agui-
fer into the Memphis urban area. The boun-
daries of these areas are refined on the maps
prepared for the present investigation as the
eastern limits of the Jackson-upper Claiborpe
confining unit (plates 1-4).

Tbe area in a belt along the Mississippi
River where the confining bed is shown to be thin
or absent by Graham and Parks (1986, figs. 3and
21) was significantly modified during the present
investigation. The extension of the belt north of
Memphis where the confining bed was thought
10 be thin or absent was removed from the pres-
ent map showing the thickness of the Jackson-
vpper Claiborne confining unit (plate 1). This
modification of the northern extension of the
belt is based on a re-correlation of geophysical
logs partly as a result of a new geopbysical log
made in well Sh:0-115 (plate 1). No new infor-
mation from geophysical logs is available for the
southern part of the belt. However, a study by
Ricbardson (1989) indicates that water-quality
changes in several wells in the Davis well feld
are the result of leakage of water from the Mis-
sissippi River alluvium to the Memphis aquifer.
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Richardson concluded that the confining unit is
thin or absent beneath the alluvium west of the
Davis well field or that a "window” exdsts in the

confining vt

The area in the south-central part of the
Memphis urban area along Nonconnah and
Johns Creeks in the vicinity of tbe southern part
of the Sheahan well field bas the most informa-
tion to indicate that downward leakage from the
water-table aquifers to the Memphis aquifer is
occurring. Indications given by Parks and
Grabam (1986) include: (1) a Joss of water along
the stretch of Nonconnah Creek south and south-
east of the southern part of Sheahan well field,
(2) an adjacent area to the soutbeast where the
confining unit is thin or absent, (3) a depression
io the water-table surface, (4) long-term water-
level declines in shallow observation well
Sh:K-75, (5) carbon-14 and tritium concentra-
tions indicating the presence of relatively recent
water in the Memphis aquifer, (6) a distorted
geothermal gradient with tbe coolest tempera-
ture at 2 depth of 230 feet below land surface, and
(7) bead differences between the water-table and
Memphis aquifers favoring downward move-
ment of water. The area where the confining
unit is thin or absent is shown on plate 1 as the
Jarge area southeast of the southern part of
Sheahan well field and west of Licbterman well
field. This areais enlarged from the area shown
by Graharn and Parks (1986, £ig. 3), based partly
ob 2 pew geophysical log of the test bole for well
Sb:K-148 in the western part of Lichterman well
fie)d (plate 1). The depressionin the water-table
aquifer, shown on plate 2 as the area extending
from the southern part to the nortbern part of
Sheahan well field, also is enlarged from the area
shown by Graham and Parks (1986, fig. 7), based
partly on the water level in new observation well

Sh:K-137.

New information from test boles for wells

drilled in the northern part of Sheahan well feld

since the Graham and Parks report (1986) indi-
cates an area west of that part of the well field
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with a high potential for leakage. Tbe Jackson-
upper Claiborne confining unit in this area i
shown by Graham and Parks (1986, £g. 3) 10 be
about 150 feet thick. The stratigrzpby of the
Sheahan well field is complex and fzulic mazy
exist. The tops of at Jeast two sand beds in the
geologic sequence can be interpreted oz geo-
physical logs as being the top of the Memphic
Sand and two clay beds can be interpreted ac
being the Cook Mountain Formation. Tte top
of the shallower clay bed underlies the fluvial
deposits and varies in thickness, but it commonly
is thin. The deeper clay bed is Whick and seems
10 be persistent througbout the area  Conse-
quently, during the Graham and Parks investiga-
tion, the lower clay was interpreted to be the
Cook Mountain Formation and the underlying
(deeper) sand to be at the top of the Memphic
Sand. During 1986 and 1987, test holes for
several new MLGW production wells were
drilléd in the northern part of Sheaban well field.
Tbe geophysical and driller’s logs for the test
bole for well Sh:K-142 (plate 1) indiczte that the
confining unit, if present, consisted of only abou!
6 feet of sandy clay (or clayey sand) overlying 2
thick interval of sand in the Memphis Sand. In
addition, the geophysical log of well Sh:K-141
(plate 1), drilled at the Tennessee Earthquake
Information Center for installation of a seismic
instrument, indicated that the Cook Mountais
Formation may be the shallower clay end that the
top of the Mempbis Sand may be at the top of the
shallower sand. Based on this new information,
a re-correlation of the geophysical logs available
for the northern part of the Sheaban well field
and surrounding areas indicates that the confio-
ing unit is thin or absent in an area west of tbe
northern part of the well field (plate 1). This
area of high potential for Jeakage is consisten!
with & depression in the water table 2s indicated
by 2 deeper than expected water Jevel in obser-
vation well Sh:X-137 (plate 2) installed a1 e
Sheahan pumping station in 1986. In addition,
in an area between the Sheaban and Allen well
ficlds (defined by the 160-foot contour o
plate 3), the potent_ig_me'gjc_nu;fgcc of .the
IR e Ol X AT
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Memphis aquifer is higher than would be ex-
pected when coasidering the infense pumping at
these well fields. This "high” in the potentio-
metric surface may be the result of Jezkage from
the water-table aquifers in the area where the

confining uait is thin or absent (plate 1).

A new area of Jeakage from the water-1able
aquifers 1o the Memphis aquifer identified since
the Graham and Parks (1986) report is just north
and portbeast of the Shelby County landfill
(plate 4). During an investigation of the area to
satisfy requirements of the TDHE, Division of
Solid Waste Management, for expansion of the
Jandfill, water levels in avger boles and observa-
tion wells drilled in the vicinity of the landfill
indicated that tbe water table is depressed to
levels below low-flow stages of the nearby Wolf
River (J.L. Asbner, TDHE, oral commun.,
1986). Subsequently, the USGS investigated the
geobydrology of tbe area with emphasis on deter-
mining the effects of vertical leakage and
leachate migration on the ground-water quality.
The results of the investigation indicate tbat
(1) the depression in the water table is centered
just porth or nortbeast of the Jandfill and is as
much as 14 feet below the low-flow stages of the
Wolf River, (2) a downstream loss of water from
the Wolf River occurs along the stretch that
flows past the Jandfil], (3) leachate from the land-
fill bas eptered the Wolf River allovium and s
moving nortbward toward the depression in the
water table, and (4) uncontaminated water from
the alluvium bas entered the Memphis aquifer
(M.W. Bradley, USGS, written commun., 1989).
The map of the thickness of the Jackson-upper
Claiborne confining unit indicates an area in the
vicinity and east of the landfill where the confin-
ing unit is thip or absent. Thisis based partly on
the geophysical log of well Sh:Q-90 drilled for
1be Jandfill investigation (plate 1). A depression
in the water wble is defined by the 220-foot
contour on tbe map of the altitude of the water
table in the alluvium and fluvial deposits. The
center of this depression is near well Sh:Q-128
installed for the landfill investigation (plate 2).

aixE e,
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New areas identified during the present
investigation where the Jackson-upper
Claiborne confining unjt is thin or absent or
where depressions are in the water table inclyde:
(1) in the southeastern part of Lichterman well
field based on the geophysical log for well
$h:1-102 (plate 1), (2) in the vicinity of MeCord
well eld based on an area east of the well §ald
along Fletcher Creek where the confining bed is
interpreted 1o be thin or absent (plate 1) and the
lower than expected water levels in wells Sh:Q-86
and Sb:Q-94 (plate 2), (3) souvth of Nonconnah
Creek and between Interstate 55 and USS. Righ-
way 78 based on the geophysical log of well
Sh:K-143 (plate 1) and the lower than expecied
water levels in wells Sh'K-144 and Sh:K-145
(plate 2), and (4) west of Olive Branch based on
the geophysical log of well Ms:C-17 (plate 1).
Tbese newly identified areas have a high poten-
tial for downward leakage from the water-table
aquifers 1o the Memphis aquifer.

POTENTIAL FOR CONTAMINATION
OF THE MEMPHIS AQUIFER

A sequence of events that would resuls in
coptamination of the Memphis aquifer under
“natural” conditions is: (1) contaminants enter
the water-table aquifers; (2) contaminants are
transported downward through the Jackson-
upper Claiborne confining unit or enter the
Memphis aquifer directly in areas where the con-
fining unit is absent; and (3) contaminants per-
sist despite the effects of various physical, chem-
jcal, and biological processes, including dilution
and adsorption. Other events that would result
in contamination of the Memphis aquifer in-
clude: (1) corifaminated water in the water-table
aquifers Teaks downward through faulty well
seals (cement grout or backfill material) outside
the casings of wells screened in the Memphis
aquifer and (2) contaminants from spills, van-
dalism, or illegal waste disposal enter the casings
of wells screened in the Memphis aquifer. *-- -
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Based on "patural” conditions, the poten-
tial for contamination of the Memphis aquifer
generally is least in the northern and west-
certral parts of the Memphis area where the
confining bed is thickest and contains much clay,
and is greatest in the southern and eastern parts
where the confining bed is thin or absent
(plate 1). The Jackson-vpper Claiborne confin-
ing unit is as much as 375 feet thick in the north-
western part of the Memphis area in well Sh:T-18
(plate 1). Inthis area, the confining unit consists
of fine sand, silt, clay, and lignite in the Jackson,
Cockfield, and Cook Mountain Formations. The
confining unit is absent in the southeastern part
of the Memphis area in wells Sh:M-17, Sh:M-43,
and Sh:R-10 (plate 1). Aggregate thickness of
clay beds within the confining unit thicker than
10 feet is greatest in the west-central part of the
Memphis area. In the Mallory well field, an
aggregate thickpess of clay beds thicker than
10 feet makes up 246 feet of the total thickness
of 255 feet for the confining unit in well
Sh:0-184 (plate 1).

Sites where the water-table and Memphis
aquifers are reported to contain contaminants
and areas where the Jackson-upper Claibomne
confining bed is thin or absent are shown on
plate 4. Thus far, 44 sites bave been identified
where contaminants have been detected in the
waler-1able aquifers (table 6). Many of these
sites, which are potential sources of contamina-
tion of the Memphis aquifer, are located in areas
where the direction of ground-water flow in the
Mempbis aquifer is toward cones of depression
at MLGW well fields (plate 3). Based on present
(1989) information, the Allen well field has the
most sites in close proximity. Spme sites alsoare
Jocated in areas where the confining unit is thin
or absent or in areas where the direction of flow
in the water-1able aquifers is toward these areas
(plate 2). It is likely that additional sites where
the water-table aquifers are contaminated will be
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Thus far, only two sites hzve been found
where volatile organic compouncs kave beer de-
tected in the Memphis aguifer—wells Sh:3.116
(398 feet deep), Sh:J-120 (452 feet) and Shi)-121
(436 feet) in the Allen well field 2t Memphis 2nd
wells Sh:M-31 (324 feet) and Sh:M-35 (287 f221)
in the west well field at Collienille (plate 4).
Volatile organic compounds detected in wells
Sh:J-119 and Sh:J-120 are: 1,1-dichloretheze,
1,1-dichloroethylene, cis-1,2-dichloroethylene,
1,2-dichloropropane, 1,2-dichloroethene,
trichloroetbylene, and vinyl chloride. Conczn-
trations of these compounds ranged from 0.02 10
552 ug/L in these two wells —the highest con-
centration was for 1,2-dichloroethane detecied
in a sample collected from well Sh:J-120. The
concentrations of the seven compounds in 8
sample from this well totaled about 11 xg/L (JH.
Webb, MLGW, written commun., 1988). Well
Sh:J-120 is about 650 feet and well Sh:J-119 is
about 2,000 feet from the nearest known poten-
tial source of contamination in the water-tzble
aquifers (site 34, plate 4; table 6). The wellsin
the Allen well field are in an area wbhere the
confining unit is as thin as 82 feet and coptzins
as little as 68 feet of aggregate thickness of day
beds thicker than 10 feet, based on the geopkysi-
cal log of well Sh:J-119 (plate 1). Driller's logs
for wells Sh:J-120 and Sh:J-121 provide no in-
dication that a sand "window" exists in this area,
although it is possible.

The volatile organic compound detecied in
water from wells Sb:M-31 and Sh:M-35 at Col-
lierville is trichloroethylene. Since August 1988,
these two municipal wells bave been samp:ed
periodically to determine concentralions of ui-
chloroethylene. Concentrations dctcctcd‘ have
ranged from 1.6 to 25.0 yg/L with the highest
concentration in a sample collected from well
Sh:M-35 (BJ. Maness, TDHE, wTillen com-
mun., 1989). These wells are 2bout 2,000 feet
from tbe pearest known potential sousce of coa-
tamination (site 44, p}a;c‘:; 1able G)l.i;‘.}t:: :{ils

jerville are east of the eastern Lmit$ 68 5,
aihas iiborneiconfinlog




Jate 4). However, the driller’s logs for wells
Sh:M-31 and Sb:M-35 indicate at least 60 feet of
clay in tbe Memphis aquifer separating the
water-table aquifers from sand in the Memphis

aquifer.

The facts that these volatile organic com-
pounds (1) bave been transporied through the
Jackson-upper Claiborne confining unit or
through (or around) relatively thick intervals of
clay in the Memphis aquifer, (2) bave persisted
despite the effects of various pbysical, chemical,
and biological processes, and (3) bave been
detected in wells ranging from 287 10 452 feet in
depth at distances as far as 2,000 feet from the
nearest known potential sources of contamina-
tion in the water-1able aquifers, empbasize the
vulnerability of the Memphis aquifer to contami-

nation.

Recently (1987-88), MLGW began a yearly
routine sampling of all of their production wells
in the Memphis aquifer and analytical *scans” of
the water to determine the presence of organic
compounds. If unidentified organic compounds
are detected, a follow-up analysis is conducted to
identify specific compounds. The results of the
first sampling of all production wells indicated
that only the water from the three wells in the
Allen well field contained contaminants (J.H.
Webb, MLGW, oral commun., 1989).

SUMMARY AND CONCLUSIONS

The City of Memphis presently (1989)
depends solely on the Memphis aquifer for its
water supply. Withdrawals from the Memphis
aguifer in the Memphis area for municipal, in-
dustrial, and commercial uses totaled about
200 Mgal/d in 1988. Historically, the Memphis
aquifer was thougbt of as an ideal aquifer over-
lain by a thick, impermeable clay Jayer that serves
as 2 confining unit and protects the aquifer from
contamination from near-surface sources.
Studies in recent decades (1964-86), bowever,
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indicate that the confining unit locally may be
thin or absent and may contain sand “windows®
that could provide “pathways” for contaminants
toreach the Memphis aquifer. Studies also ingdi.
cate that downward leakage from the water-ax e
aquifers (alluvium and fluvial deposits) 10 the
Memphis aquifer is widespread in the Mempktis
area

Indications of areas where downward lealk-
age from the water-table aquifers to the Mem-
phis aquifer is or may be occurring that were
recognized during the previous and present in-
vestigations are as follows:

o areas where the confining unit is thin or
absent and downward leakage can occur
directly from the water-table aquifers 10
the Memphis aquifer;

o differences in hydraulic head between
the water-table aquifers and the Mem-
phis aquifer indicate a general downward
gradient in most of the Memphis area;

 local depressions in the water-table sur-
face indicate that leakage from the
water-table aquifers to the Memphis
aquifer is occurring;

e long-term declines and reduced seasona)
fluctuations in observation wells in the
water-table aquifers indicate that
leakage is occurring;

o downstream losses of water along a
stretch of a major stream based on a
series of discharge measurements made
during low-Jow conditions indicate that
leakage is occurring;

e areal and Jocal variations in carbon-14
and tritium concentrations in water from
the Memphis aquifer show the presence
of relatively recent water, indicating
leakage; T
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o Jocal deviations in geothermal gradient
in areas of intense pumping indicate that
shallow subsurface temperatures in the
water-1able aquifers, confining unit, and
Memptis aquifer are warmer than ex-
pected as a sesult of leakage,

« water-quality anomalies and changes in
water quality in the Memphis aquifer in-
dicate downward leakage from the
water-table aquifers to the Memphis
aquifer; and

« volatile organic compounds detected in
water from the Memphis aquifer indicate
that contaminants in water from the
water-table aquifers bas reacbed the
Memphis aquifer.

Detailed maps of the thickness of the con-
fining unit and the altitude of the water table in
the alluvium and fluvial deposits prepared
during the present investigation have provided
much refinement of previously identified areas
of downward leakage. Several new areas where
downward leakage is or may be occurring also
have been identified. Maps showing the altitude
of the potentiometric surface of tbe Memphis
aquifer and the Jocations of 44 sites where con-
taminants have been detected in the water-table
aquifers indicate that many potential sources of
contamination are located in areas where the
direction of ground-water low in the Memphis

aquifer is toward cones of depressics at MLGW
well fields. Based on present inforzation, te
MLGW Allen well field has the most sites =
close proximity. The water-table map alss jndi.
cates that some of the sites whbere contaminans
bave been detected are In areas where the coz-
fining vnit is thin or absent or in areas where the
direction of flow in the water-table aquifer is
toward these areas.

Recently, (1986-88) volatile organic com-
pounds were detected in water from five munida-
pal wells in the Memphis area—three in the
MLGW Allen well field at Memphis and two in
the west well field at Collierville. Concentre-
tions totaled about 11.0 xg/L for seven cox-
pounds in a sample from one of the wells at e
Allen well Seld and 25.0 4 g/L for one compouzd
in a sample from ope of tbe wells at Collienille.

The facts that volatile organic compounds
(1) bave been transporied downward through the
confining unit or through (or around) relatively
thick intervals of clay in the Memphis aquifer;
(2) bave persisted despite the effects of various
physica), chemical, and biological processes; ead
(3) have been detected in wells ranging from 287
10 452 feet in depth at distances as far as
2,000 feet away from the pearest known poien-
tial source of contamination in the water-tzble
aquifers, emphasize the wulperability of the
Memphis aquifer to contamination.
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B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM
BYWST Project 52012.001

March 3, 1992
11:00 a.m.

Subject: Site-Specific geology & confining layer information

To:  Dr. William S. Parks
Company: USGS Water Investigations
Phone No.: (901) 766-2977

Recorded by: Carter Helm

Since there exists no mention of hydraulic conductivity values for aquitards

in the Memphis area in Dr. Parks' publication Hydrogeoloqy and Preliminary
Assessment of the Potential for Contamination of the Memphis (Aguifer in th%
Memphis Area, TN, I asked Or. Parks if the range 1.0 x 10~ to 1.0 x 10
cm/sec is acceptable for the Jackson-Upper Claiborne clay confining unit. He

said it is highly variable but the estimation I extracted from Freeze and
Cherry appears to somewhat accurately describe the aquitard.
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